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Listed on page 2 you'll find 13 articles and 7 regular departments 
which feature application and design ideas for fluid power equipment 





TO CONNECT AND DISCONNECT 
FLUID-CARRYING LINES FAST 


This Aeroquip development saves you time and moneyl 
LOW COST .. . Aeroquip Slide-Seal Couplings con- 
nect and disconnect fluid-carrying lines instantly 
assuring full flow of fluids when connected, and 
perfect seal of each half when disconnected. 
LIGHTWEIGHT AND COMPACT . . . They are ideal for 
use in confined areas and may be used to advan- 
tage in a wide variety of applications. 


AEROQUIP CORPORATION, 


SALES OFFICES: Burbank, Calif. « Dayton, Ohio « Hagerstown, Md. « High Point, 
NN. C. « Miami Springs, Fla. « Minneapolis, Minn. « Portland, Ore. e Wichita, Kan. 


\eroquip 


SLIDE-SEAL COUPLINGS 


SIMPLE DESIGN . . . Only four working parts and 
two “O” rings assure positive performance and 
foolproof operation. 

ADAPTABLE for use with many fluids including 
hydraulic fluids, hot oil, crude and fuel oils, anti- 
freeze solutions, gasoline, Diesel fuels, air, water, 
and other fluids. 

Descriptive literature is available .. . please write. 


JACKSON, MICHIGAN 


IN CANADA: Prenco Progress and Engineering Corporation Ltd., Toronto 
IN ENGLAND: Super Oil Seals & Gaskets, Ltd., Birmingham 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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a ri ri et the perfect combination 


for most efficient power 


with exacting control! 


Hanna valves 


Here’s Hanna positive control as you need 
it—for hand, foot, cam or push button actu- 
ation . . . to provide manual, semi-automatic, 
automatic or remote controlled operation. 
Combined with Hanna pneumatic or 
hydraulic cylinders, Hanna Valves give you 
the perfect combination for most efficient 
power with exacting control. 


% 


FREE VALVE CATALOG 
Hanna Catalog 254 
describes and illustrates 
the variety of cylinder con- 


trol valves available for 


every purpose. Write for 
your copy today! 


1741 Elston Av 
HYDRAULIC AND PNEUMATIC EQUIP 
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er and over and over again, 
Igear Fluid Power proves to be 


e right solution to a drive problem. | 


uke the case of the Lawson Cutter. 


precision is emphasized anywhere, that ‘“‘where”’ is 
field of fine color printing of every description. 
ney, time, effort are spent that art be right, that plates 
right, that printing be right—to a hairline. And then 
mes the cutting operation where all that has gone 
ore is saved—or wasted. Small wonder that cutting 
mained a hand operation for many years. 
But the E. P. Lawson Company, manufacturer of cut- 
g machines, wanted to modernize and mechanize the 
eration. Its designers turned to an electronic spacer 
vice. This if anything would give precision in mark- 
where to cut. But the next problem was to find a 
er drive capable of obeying the orders the elec- 
mic signal system was capable of giving. Lawson 
bd one type of drive. It varied all over the map. 
son tried another type of drive. It was fairly accurate 
but did not hold up. 
inally, as so many machine designers have done, 
wson turned to Oilgear. And there, as so many 
chine designers have done, Lawson found the answer 
ts problem. 
he answer? Undeviating accuracy within 3/1000ths 
an inch from zero tolerance—just 900% better than 
at had been achieved in the past; speed, translating 
D production increases of 50% to 500% month in 
i month out. How? Through the absolute responsive- 
s of Oilgear Fluid Power Drive to the automatic 
htrol system. Immediate, shockless acceleration to 
speed “forward”. Precise measured slowdown as 
feed fence nears the target. Precision stopping “on 
yet’ for the cut and then rapid acceleration toward 
> PF next cut. 


Pere again is an example of the superlative “right- 





























Electronic spacer patterns guide 
stockpile through sequence of cuts 
automatically. Responsive Oilgear 
Transmission provides speedy 
travel with pin-point stopping with- 
in 3/1000ths of an inch from 
zero tolerance. Lawson Cutter 
also used in repetitive single cuts 
and for trim on sides. Photo in 
plant of Liedtke Brothers, Chicago, 











The RESULT? 


Accuracy just 900% better 


Production increase 50 to 500% 
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Oilgear Two way Variable Speed Transmission as used 
on Lawson Electronic Spacer Cutters. These drives also 
provide unlimited speed range from zero to maximum. 
Speed changes made in split second or specified time. 


ness” of Oilgear Fluid Power “generators,” motors, 
transmissions—for almost any type of installation or 
machine requirement, big, little, and all those in between. 

Chances are Oilgear is the solution you’ve been 
looking for. And Oilgear engineers will be just as quick 
to tell you if Oilgear is not for you. Ask for further 
information from an Oilgear Engineering Representa- 
tive. No charge. No obligation. THE OILGEAR COM- 
PANY, 1564 W. Pierce St., Milwaukee 4, Wisconsin. 
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Could you use 
50,000 tons... 


. of forging capacity. In the 
second of Arthur Greensite’s articles 
on the design of heavy presses, 
we've included a short summary 
which tells where the Air Force’s 
press program now stands. We've 
included some of the reasons for 
the reduction in the original pro- 
gram of 17 to ten presses. While 
there are many design problems at- 
tached to the giant presses, the 
cutbacks are largely due to capacity 
rather than design. Metal fabri- 
cators didn’t want to take over and 
finish any of the canceled presses. 
The government will ewn all the 
heavy presses which are to be op- 
erated by six fabricators. Roger 
Lewis, the Air Force’s Assistant 
Secretary for Materiel believes it 
will take ten years for the presses 
left in the program to be used to 
capacity. He may well be proved 
wrong. 


Flow Measurement 
What methods are being used to 


measure flow in hydraulic systems? 
Harley Kressin answers this ques- 
tion in this third article on instru- 
mentation techniques for hydraulic 
systems. Design, construction and 
application of the measuring devices 
are given. 


Air Valves 


This month, we resume the Be- 
ginner’s Course in Basic Pneumatics 
with the first part of the section on 
air valves. In several issues, you'll 
get basic information on the design 
and construction of available air 
‘valves. Poppet and spool types will 





be discussed along with the many 


actuating mechanisms. 


Using Servomechanisms 
In the final article of F. B. Mac- 


Laren’s series on “Servomechan- 
isms for Industry” several typical 
industrial applications are described. 
These precision mechanisms have 
something in common with the 
giant forging and extrusion presses. 
They are both looking for wider 
applications. High initial cost must 
be made practical by increased prof- 
its from greater and better produc- 
tion. Designers with ingenuity and 
management with vision can create 
the uses for these valuable tools. 


Honorable Mention 

Judging of the papers in the 
APPLIED HYDRAULICS contest 
presented one difficult problem. 
There were seven prizes and more 
than twice that many papers of prize 
winning caliber. The judges did a 
careful job of grading with a point 
system to evaluate the top seven. 
To the papers which crowded the 
top seven, we’ve awarded Honorable 
Mention. Two of these papers ap- 
pear this month. Each shows a 
practical application of fluid power 
which helps the user turn out a 
better product at lower cost. 


Motors and Mattresses 


While it takes in a lot of terri- 
tory when we say you can profitably 
use fluid power in making anything 
from airplanes to zylophones, we 
think you'll agree, despite the al- 
phabetic proximity between motors 
and mattresses, that there’s a big 
difference in products. Two articles 
this month show that tool designers 
in plants making electric motors 





or mattresses have similar problems 
and can. solve them with air pow- 
ered tooling. Both articles are prize 
winners in the APPLIED HY. 
DRAULICS Prize Paper Contest, 
All winners were announced last 
month. 


Applause for NCIH 
The Press Session at the Na- 


tional Conference on Industrial Hy. 
draulics meetings in October was 
a honey. It had an_ excitement 
which is not usually found at 
technical meetings. The speakers 
had a “hot” subject and did not 
hesitate to emphasize their opin- 
ions. Ably chairmaned by Bob 
Tabors, the meeting moved rap- 
idly as E. V. Crane and W. R. 
Jackson of E. W. Bliss discussed 
“Hydraulic Problems of Large 
Forging Presses”. Now that a 
2300 gpm, 3000 psi variable vol- 
ume, axial piston oil pump has 
been developed, Mr. Jackson 
pointed the way to direct power- 
ed oil hydraulic systems for giant 
presses. The oil system would re- 
place present water power acct- 
mulator circuits. 

In the panel discussion, Dr. M. D. 
Stone of United Engineering 
and Mr. Jackson set forth the rel- 
ative advantages of each system. 
We came away feeling that after 
large oil hydraulic, variable vol 
ume pumps have proved to give 
long service at a satisfactory in- 
itial cost, the long familiar giant 
air over water bottles will be 4 
thing of the past. 

Next year at the 10th NCIH, 
papers will be presented on pneu 
matic as well as hydraulic sub- 


jects. Because of this, there'll un- 


doubtedly be a change in the com 


ference name. 


APPLIED HYDRAULICS 


Fluid Power Lines 
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‘ Jecision ibe tael 
plays vital role 


in leak-proof 


operation of this 
Hydraulic 
Relief Valve 


Rivett Lathe & Grinder, Inc., uses a 
Precision Dyna-seal in order to simplify the 
construction of this Balanced Piston Hydraulic 


Relief Valve. Simple to install and maintain, — 


the valve must give long, leak-free service. 
The Precision Dyna-seal plays a vital part in 
the valve's efficient operation at 1500 P.S.I. 

Everyone is finding Precision Dyna-seals 
the simple answer to many sealing problems. 
No grooves—all you need is a flat surface to 


seal under bolt heads, rivet heads, cap nuts, 


flanges, special fittings, etc. Suitable for 
service with petroleum products, water, many 
other fluids and gases. Precision engineers 
will help you — and proper deliveries will 
keep your production lines going. Please 
send us your inquiries now, — 


FREE —Write for your personal copy of our Dyna-seal engineering data booklet. 


gobbatiqg oor ass) pe 


Dyna al 


Synthetic rubber sealing member 
bonded to steel ring for sealing 
circular flat surfaces—no grooves 
necessary! 


recision Rubber Products 
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Dept. lL, Oakr idge Drive, Dayton 7, ©. Canadian Plant at: Ste. Thérase de Blainville, Québec 





_ LESS SPACE! | 


Phd 
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extra high safety 


AIR CYLINDERS 


These new T-J Cylinders save up to 40% in 
mounting space—with streamlined design that 
eliminates tie rods. They're super rugged—extra 
high safety factor . . . solid steel heads. . . heavy 
wall, precision honed, hard chrome plated, 
seamless steel body . . . leakproof cylinder head 
to body construction . . . heavy duty, hi-tensile, 
hard chrome plated piston rod. 
Available with the new T-J Super Cushion 
Flexible Seals which insure positive cushion 
with automatic valve action for fast return 
stroke. Many standard sizes and styles . . . for 
pushing, pulling, lifting, clamping or control 
jobs. T-] dependability. Write for bulletin 8152. ; 
The Tomkins-Johnson Co., Jackson, Mich. jm ‘ 


4 Weeks De- <=> 
aS" TOMKINS-JOHNSON 


* te rHOR 
. RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 
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FLUID MOTORS 
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Write for this free 
descriptive booklet 
It gives you information 
on application, operation, 
performance, models, and 
mounting arrangementsof 
Sundstrand Fluid Motors. 





Form No. 113-2. 





e Sundstrand Fluid Motors provide driving 
power by converting pressurized oil to rotary 
motion through a simple wobbler—piston ar- 
rangement. With one of these motors as a 
source of power, you can eliminate compli- 
cated mechanical-type transmissions, which 
are highly subject to wear and require consid- 
erable maintenance. Because the fluid motor 
is so compact, it can be mounted close to the 
driven member. This does away with gears, 
clutches, belts, chains, and long shafting. 
Windup, which is experienced with mechan- 
ical-type drives, is no longer a problem. The 


> 
t 








driven member receives the full force deliv- 
ered by the high torque motor. Speeds can 
be controlled infinitely over the complete 
range without clutching or changing gears. 

Sundstrand Fluid Motors are simple in de- 
sign .. . built to withstand rugged treatment. 
The wobbler is the only rotating part. It is 
dynamically balanced to assure smooth oper- 
ation and keep maintenance low. Models range 
in output from 13.65 hp to 30.00 hp at 1000 
psi and 1800 rpm. If you have a power trans- 
mission problem, a Sundstrand Fluid Motor 
may be the answer. Write or phone for details. 








SUNDSTRAND 
HYDRAULICS 


SUNDSTRAND MACHINE TOOL CO. 





HYDRAULIC DIVISION, ROCKFORD, ILL. 


AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES + O/L BURNER PUMPS + AIR SANDERS 





LATHES 


MILLING, 


BROACHING AND SPECIAL MACHINES * 


BROACHING 






TOOLS + MAGNETIC CHUCKS 
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1. Over 800 Parker compounds have been checks your specifications to see which 
developed to meet your individual O-ring compound is best. If none do the job, we'll 
and custom-molded rubber requirements. formulate and mix (shown above) a special 
Just any compound won't do the job. Parker compound to solve your individual problem. 


APPLIED HYDRAULICS 








the right O-ring 











2. Tensile strength is one of the many 
specifications that each Parker O-ring 


compound must pass. Other tests prove 
resistance to both tear and abrasion. 





5. Provefor yourself that Parker O-rings 
are right for your specific application. 
They're economical to use. And they 
help designers save weight and space! 


November, 1953 





3. Elongation, being tested here, and maxi- 
mum compression set are other vital factors 
that determine which compound will assure 
leakproof O-rings for your application. 





6. What other Parker products for hydrau- 
lic and fluid systems interest you? Triple-lok 
flare tube fittings? Ferulok flareless fittings? 
New hydraulic directional control valves? 


for each specific application 


Look how Parker makes sure you get 





4. Fluid and temperature tests help assure 
long life of Parker O-rings. Compounds 
are checked for resistance to oil, fuel, or 
chemicals at high or low temperatures. 


Mail this coupon for complete information. 


17325 Euclid Ave., Cleveland 12, Ohio 


THE PARKER 
APPLIANCE COMPANY 
Section 501-F 

17325 Euclid Avenue 
Cleveland 12, Ohio 


Please send me the follow- i 
ing information: ~ 
[[] O-ring catalog No. 5100 
[_] Custom-molded rubber catalog 

No. 5201A1 
(J Information about these other Parker 
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ADDRESS. 
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RUBBER PRODUCTS DIVISION 
The Parker Appliance Company 


arker 


Hydraulic and fluid 
system components 
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USEFUL LITERATURE 


CONTROL VALVES... C. B. Hunt & Son, 
Inc., are offering a 12 page bulletin No. 531, cov- 
ering’ air and hydraulic control valves. Several 
sliding sleeve air valves designed for operation 
with air at pressures up to 125 psi, are fully de- 
scribed and illustrated. Single plunger valves 
which are designed for use with air, water or Hy- 
draulic oils at pressures up to 250 or 300 psi are 
also illustrated and described. Sectional views of 
body, plunger, packing and interior operation are 
shown. Hydraulic valves with pressures up to 
5000 psi are also covered. 
Circle 176 on Reader Service Card 


HYDRAULIC CYLINDERS AND VALVES 
... A 32 page booklet in color, bulletin No. 22, 
has been prepared by the Pathon Manufacturing 
Co., on hydro-mechanical devices. A few of the 
subjects which this brochure covers are, con- 
struction and functional requirements of cylin- 
ders, rotating cylinder, mounting brackets, cross- 
sectional view showing component parts, rams 
and valves. Complete dimensional drawings for 
various cylinder bores and pressures are given. 
Several control valves are illustrated and con- 
siderable technical data is given for various mod- 
els. 
Circle 177 on Reader Service Card 


FLUID FLOW INSTRUMENTATION 

The Aero Research Instrument Company has 
prepared an illustrated bulletin announcing the 
manufacture of new and improved probes for 
sensing gas temperature, pressure direction, ve- 
locity and turbulance in and about turbo jets, 
ram jets and some rocket engines. The company 
is equipped to solve individual probe problems. 
Aerodynamic performance characteristics can be 
supplied. 
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LEATHER SEAL IMPREGNANT ... A tech- 
nical report on “Conpor”, Chicago Rawhide Man- 
ufacturing Company’s new synthetic material for 
the control of porosity, is available. Essentially, 
the impregnation of chrome retan leathers with 
oil resistant liquid polymers, followed by further 


You'll find many valuable productio, 
and design ideas in publications de. 
scribed here . . . copies will be 
sent you free without obligation, 


polymerization within the leather, the new ma- 
terial affords “an ideal oil seal and hydraulic 
packing material that retains all the good proper- 
ties of leather. It has flexibility, strength, sta- 
bility, resistance to oils and solvents, is flexible 
at low temperatures and ages well. It provides a 
substantial increase in service life”. Typical of 
the company’s checks on the leak-proof efficiency 
of various “Conpor” leathers are the static per- 
meability tests run on discs using an SAE 10 oil 
at 4 psi; within the same time limits an untreated 
leather leaked 179 grams of oil, while the new 
“Conpor” leather leaked only 3.2 grams. Similar- 
ly, using flange packings for sealing air pressure, 
where untreated leathers were able to seal only 
3 ounces per square inch; variations in the “Con- 
por” impregnations produced sealages ranging 
from 13 psi to no leakage at:100 psi. 
Circle 179 on Reader. Service Card 


AIR VALVES... An 8 page folder on air valves 
and clamps has been released by The A. K. Allen 
Co. Many types of air valves are illustrated and 
described, such as two-way, three-way, four-way, 
cam operated and hand operated. Pilot timer 
three-way valve, hold down clamp and side clamp 
are included. A cross sectional view of the three- 
way and four-way pilot timer valve is illustrated 
in such a way that each of the component parts 
are also illustrated and their position shown in 
the assembly. 
Circle 180 on Reader Service Card 


BREATHER FILTERS ... For installations on 
crankcases of engines and compressors, gear 
cases, hydraulic equipment, liquid storage tanks 
and machinery housings, has been covered in an 
Engineering Data File, Form BC-750, prepared 
by Air-Maze Corporation. Many models of filters 
are illustrated. Included is a listing of the stock 
filters of the “oil-wetted” and of the “oil-bath” 
type. Dimensional tables are set up for each type 
showing size of vent, type of base, diameter, over- 
all height and approximate weight. A description 
of the “oil-wetted” and of the “oil-bath” type 
breather filters is also included. 
Circle 181 on Reader Service Card 


For more reviews of recent literature turn to page 124 
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“"_ | HOSE ASSEMBLIES 
ar - for the best performance, 
re, for long life and satisfac- 
ly tion—all along the line— 
Br from manufacturer to user. 
* Check your needs on the “No Push Beam” Hydraulic Controlled Bulldozer 
6 following list: Hydraulic control drops blade 13’’ below ground; lifts 
COUPLINGS blade 37”’ above ground level. With hydraulic control 
set to “hold” —blade tilting, dropping, lifting are auto- 
matically corrected to maintain uniform level of cut. 
S Eastman 1” hydraulic hose 
n and coupling assemblies 






deliver 900 psi to double 
acting cylinders; provide 
positive blade action and 
more powerful bite. 
















Swivel Female 


STRAIGHT AND 
ANGLED ADAPTER 
UNIONS 








WW) 
5m 


















for free catalog 102 
on Eastman Hose Coup- 
lings and Bulletins 2318 
& 232B on Straight and 
Adapter Unions, 












When The Baker Mfg. Co., Springfield, 
Illinois, pioneered the first completely 
hydraulic controlled bulldozer in 1926, 
they turned to the Eastman Mfg. Co., of 
Manitowoc, Wis., who was pioneering 
in the field of hydraulic hose assemblies 
at the same time ! 


Then, as now—al!) through these years— 
Baker bulldozers have been equipped 
with Eastman Hydraulic Hose Assem- 
blies exclusively, giving service in accord 
with the high standards that have made 
both Baker and Eastman leaders in their 
respective fields. 

The enviable reputation of Baker 


“Dozers” is based upon their advanced 
engineering, plus their durability, versa- 





tility and maneuverability. A recent ad- 
dition to their dozer line is the revolu- 
tionary ““No Push Beam” design which 
provides unequaled maneuverability and 
floatation through a combination of 
unique mechanical linkage and hydraulic 
suspension. 


Positive, dependable power is deliv- 
ered to these controls through Eastman 
wire braided hydraulic hose, ranging 
from 4" to 2"’... carrying pressures up 
to 900 Ibs. psi. Leakproof hydraulic 
couplings form the vital connecting links 
... another example of Eastman’s lead- 
ing role in “Safeguarding Industry's Life- 
lines of Mobile Power.”” Look to Eastman 
for leadership in this field. 
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keep temperatures 


in the working range 


To attain top operating efficiency of hydraulic equipment, 
oil temperatures must be kept within a specified range. 


Harrison oil coolers are designed to do just that. In addi- 
tion you can count on Harrison oil coolers to function 
dependably over long periods of time. Thus, top operating 
efficiency is maintained, resulting in high, uninterrupted 


production. 


Behind every Harrison oil cooler is the experience, the 
skill and the facilities developed in more than forty years 


of business. 


HARRISON 
RADIATOR DIVISION 


GENERAL MOTORS CORPORATION, 


LOCKPORT, NEW YORK 
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RUBBER-BRONZE BUSHED 
FLEXIBLE COUPLING 
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10 YEARS ON 
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THE JOB... 





MAINTENANCE ZER O 


@ This Ajax rubber-bronze bushed 
flexible coupling connects a 10 HP motor 
to the pump which develops pressure 
for hydraulic operation of a keyway 
broach. 

It is a matter of job maintenance rec- 
ord that this Ajax coupling has never 
been off the shafts. 

This performance record is typical of 
thousands throughout industry. 


AJAX KNOWS 
AJAX FLEXIBLE COUPLING 
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When you remember that all the 
horse power goes through the coupling, 
you will realize the importance of coup- 
ling performance. The cost of a quality 
coupling is insignificant compared to 
the cost of the machinery it protects 
and elimination of costly shut-downs and 
maintenance. Write for full information 
on Ajax Rubber-Bronze Bushed Flexible 
Couplings. 


COUPLINGS 


CO.iINC. WESTFIELD, N.Y. 
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DOUBLES PRODUCTION 
for 
SAXONBURG 
CERAMICS 


Shown here is a completely packaged 
variable delivery Oil Hydraulic Pump Unit 
designed and built for Saxonburg Ceram- 
ics, Saxonburg, Pa. It operates at 3000 
psi. Applied to it is one of Lassman’‘s 
graduated dial volumetric controls which 
enables the operator to adjust the rate 
of extrusion. The use of this Lassman completely packaged 
hydraulic pump unit has doubled production and 
effected a great saving in time and material for 
Saxonburg Ceramics. 


tor simply sets the dial at the previously established 
reading. 


This equipment eliminates trial and 
error in setting up the rate of extrusion 
for a production run. The operator first 
establishes the rate of extrusion for a This performance is typical of Lassman designed 
given size hollow ware and for a given and built hydraulic equipment. To meet your pro- 
material. Then when the same size ware duction requirements think first of Benjamin Lass- 
of the same material composition is again man & Son, specialists in the hydraulic field for 
extruded at any future date the opera- over 30 years. 


Representatives in Principal Areas 


“EF 


3 
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FLANGE PACKINGS 


Made of leather or rubber. 
astalled in recess around a 
rotating or reciprocating 
shaft. Sealing lip and inner 
side wall form dynamic seal 
on shaft. Gland nose forms 
compression seal on shaft. 
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NOW... it’s easier to order 
G&K-INTERNATIONAL Packings 


— always uniformly accurate 


The Joint Industry Conference, to- 
gether with packings manufactur- 
ers and government agencies, have 


set up dimensional standards for . 


each packings type — identified by 
a Dash Number — making it easier 
for you to order, assuring greater 
accuracy and faster service. 

You'll find all the code numbers 
in our new Packings Catalog and 
Manual — of course, we still re- 
quire information as to mediums, 
pressures, temperatures. 

But because G&K-International 
follows the standard  specifica- 
tions — we can save time for you. 
Our engineers and chemists are 
also ready to study your non- 
standard réquirements and recom- 
mend special types of packings to 
function in hard-to-do jobs. 

Call ‘on G&K-International for 
all your packings needs. 


Replacement Packings 


Modern JIC standards are also 
simplifying the specs for replace- 
ment packings. However, thou- 
sands of presses and other hy- 
draulic equipment require leather 
packings in the larger or non- 
standard sizes. Over the past 50 
years we have produced many thou- 
sands of these packings, including 
leather U’s and “crimps” up to 6 
feet in diameter. 

Consult G&K-International for 
your replacement needs. You'll 
find the answer here. 


New Packings Catalog 


A comprehensive Catalog 
and Manual covering all 
up-to-date packings stand- 
ards you ought to know 
about for your geting 
and oil seal needs. e 
want you to have a copy. 
Tell us where to send it! 


gai NTERNATIONAL 


KNIGHT 


GRATON & KNIGHT COMPANY 
Established 1851 


Worcester 4, Massachusetts 
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INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 


Bristol, New Hampshire 





In Gerotor hydraulic pump 





and motors... 


*« GEROT 


makes the difference! 





The patented Gerotor principle is represented 
by a pair of gear-shaped elements, one within 


the other. In pumps, power is applied through 
the shaft to the inner Gerotor and is trans- 
mitted in the closed mesh region to the outer 
Gerotor; in motors, the same principle 
operates in reverse. 

Each tooth of the inner Gerotor is in 
sliding contact with the outer Gerotor at all 
times, providing continuous fluid-tight en- 
gagement at very low contact speed. The 
contact points revolve only once in seven to 
nine revolutions, depending on the type of 


unit. This reduced friction permits higher 
shaft speeds, assures longer life. Opening and 
closing of chambers between the teeth is 
gradual across long ports, eliminating sudden 
shock and excessive turbulence, and reducing 
pressure variations found in conventional 
gear pumps. In Gerotor hydraulic pumps and 
motors, the Gerotor principle produces high 
volumetric and mechanical efficiency. 


*Gerotor is not just a name... it’s the heart of 
the finest hydraulic pumps and motors made. 





The two Gerotors revolve at different 
speeds, resulting in a continuous 
opening and closing of spaces as 
shown in this diagram. Follow the 
changing position of tooth #1 as 
rotation takes place. Note its relation 
to space #2. As rotation continues, 
tooth #1 gradually displaces oil 
from space #2, thus creating pressure. 











Whatever your need in hydraulic pumps or motors, consult 
the Gerotor May engineers. Write for free literature. 


c€ROTOR 


HYDRAULIC PUMPS & MOTORS 


GEROTOR MAY CORP. 
BOX 86 
BALTIMORE 3, MD 
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COLD DRAWN 
SEAMLESS 
STEEL TUBING 







MECHANICAL, PRESSURE, 
AIRCRAFT and 
DIESEL TUBING 


SIZES up to 
12" OUTSIDE DIA. 


Shecity SUMMERILL, 2rd be sure / 


For a great many years, specifying “Summerill” on orders for cold drawn 
seamless steel tubing has been a very sure way of getting completely de- 
pendable quality. It’s more true today than ever, because we have the 
modern facilities and control equipment of a new plant to reinforce our 
traditional standards. @ Let us supply you with footage produced to meet 
your demand for high quality tubing. Mechanical and aircraft tubing size 
ranges can be supplied on earlier deliveries than our other product lines. 


Summed TUBING COMPANY DIVISION 


COLUMBIA STEEL & SHAFTING COMPANY 
Pittsburgh 30, Pennsylvania 


gry SPECIALIZING IN COLO ORAWN SEAMLESS STEEL TUBING 
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NEW PRODUCTS 















_ Components, tools and equipment designed 4, 
improve operation of fluid power systems are 
described here . . . for more information §jj 
in and mail the post card bound in this issue, 


CONTROL VALVE tion may be indexed to any of 

. . » has pressure diaphragm four positions—over inlet, over 
outlet, or either side. Maximum 
body pressure 250 psig; dia- 
phragm pressure 300 psig. 
Application: Typical use is on 
water cooled compressors. Also 
used wherever desirable to con- 
trol line flow by application of 
an independent pressure applied 
to the diaphragm. 


Designation: Type D-53 

Sizes: Available in either % or 
¥% in. pipe size. 

Construction: All bronze with 
renewable chrome-plated valve 
seat of full port diameter, renew- 
able composition seat disc, neo- 
prene-nylon diaphragm. Rust- 
proof steel bolting. 


Features: Full port diameter a Ww. ont, 

. : . Valve Manufacturing Corporation 
means full capacity and low 666 E. Wabash Ave. 
pressure drop through the valve. Decatur, Illinois 
For maximum hookup flexibil- Circle 226 on Reader Service Card 


ity, diaphragm pressure connec- 


MANUAL VALVES corporated into the design. 

. - + for oil service Features: .Leak-proof closure, 
high flow capacity, low handle 
load, no freeze-ups, excellent 
throttling, no wire-drawing, not 


Designation: Shear-Seal 
Sizes: Valves range from % to 1 


FLOW PATTERNS in. pipe size with full, unre- ne ! 
ke : stricted flow passage in all sizes. critical to dirt are inherent de- 
ip i» Design: The straight porting of sign features. 
ee cowren.. the 4-way series provides for Barkséale Valves 
Naat manifolding with standard tees 5125 Alcoa Ave. 
7p ‘e > in the ren Ma and return sce Les Angeles 58, California 
ks fo Circle 227 on Reader Service Card 


Extreme versatility has been in- 


AIR COMPRESSOR 
. . » with discharge pressure 


of 2500 psi sure exclusion of oil mist or 

oe fumes during compression, a 
Designation: Model 32R1500 combination filter and moisture 
Features: The 3-stage compres- separator is available. Other fea- 
sor is engineered for V-belt drive tures include an integral oil res- 
with any power source of % hp ervoir and oil pump. 
or greater. It will compress 70 Application: The air compressor 
cu. ft. of free air to 2300 psi in is designed to charge industrial 
100 minutes at 5000 rpm. It has breathing equipment and other 
an ambient temperature range such similar gear for use by per- 
of 0 F to 160 F. The compres- sonnel during temporary expos- 
sor has a rated discharge pres- ure to noxious poisonous fumes. 
sure of 2500 psi. 
Construction: The compressor is eee 
air cooled and supplied with a Minneapolis 21, Minn. 
relief valve and gauge. To en- Circle 228 on Reader Service Card 


For more New Product Information turn to page 110 
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MORE MACHINE MANUFACTURERS 


INSTALL 


MARVEL 
SYNCLINAL 


FILTERS 


AS ORIGINAL — 
FQUIPMENT 












Pils Rana 
La ries hydrauli unit tured 
a J series yd Ft tw c ie Pamping manufactu - 





| 


The Denison Engi- 
the Joint Industry 


recommendations 


Conference. These —~ units are equipped with Marvel Synclinal Filters. 


They Know That ONLY ACTIVE FILTER AREA COUNTS! 


it isn't the total amount of filtering mesh that may be squeezed 
into a filter unit but the amount of ACTIVE, WORKING filter 






MARVEL 

















mesh that counts. Surplus mesh not only fails to filter but obstructs 
the passage and slows the flow. A too crowded unit does not have 
adequate space for storage of accumulated foreign matter—tightly 
packed pleats of mesh can soon become clogged with filtered out 
material. Marvel Synclinal Filters are balanced to provide maxi- 
mum mesh area for all the liquid which can pass through the space 
and allow necessary room for filtered out material. That is why they 
excel in maintaining efficiency through longer periods between 
cleanings. Not only is the frequency of cleaning reduced but dis- 
assembly, cleaning and reassembly is so simple that any workman 
can do it quickly. 


FACTS—NOT CLAIMS 


Engineers decide on the basis of the record, on the basis of meas- 
urable facts rather than on claims of the “campaign promise” 
variety. Here is a fact with meaning: 


OVER 400 MANUFACTURERS 
make MARVEL SYNCLINICAL FILTERS 














UNBALANCED + 4 ° 

leetowee) BALANCED BY WACTIVE their O.E.M. Choice 
DESIGN FILTER AREA Marvel filters are available in sump and line types, in capacities 
from 5 to 100 g.p.m. (multiple installations effect greater capaci- 
ties), and in wire mesh sizes from 30 to 200. Line types operate in 
any position and may be serviced without disturbing pipe connec- 
tions. For efficient filtration of non-corrosive liquids in “ HY- 
DRAULIC and LOW PRESSURE systems investigate Marvel Syn- 

Meet WATER clinal Filters. 
$ FILTERS 

J | Cc r a COUPON sewer one 
_— le sm fo. So en Marvel Engineering Company AH-II | 
Standards beth eur sump end One 625 W. Jackson Blvd.. Chicago 6, Ill. | 
Flering SS | Without obligation, please send me complete data on Mar- | 
changes have been made | vel Synclinal Filters as follows— | 
~~ a ee | Catalog #106 for Oil Filters ! 
LINE TYPE | Catalog #300 for Water Filters | 
(Cutaway) | | 
Name ....... | 
mAR Saerrie | 
ngineering (gmpan | 
Vigi 1g iP yY | Ey RELI Seon: | 
e253 west JACKSON BLVD., CHICAGO 6, mcrnols l | 
| City State | 
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¥ What's your problem 
in power motion? 


There’s an Anker-Holth cylinder to solve it! 


@ Advanced designs of Anker-Holth power cylinders in a 

wide range of sizes and types are available to solve your 
problems involving push, pull, lift or lowering action. If standard 
cylinders aren't the answer, Anker-Holth matches your 


needs with special designs. 


For help in engineered cylinder power . . . air or hydraulic 


. . write Anker-Holth Division of The Wellman Engineering 
Company, Dept. C-6, 2723 Conner St., Port Huron, Michigan. 
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Background for Flow Controj 


Could you give us the names of 
some treatises or information on 
flow control? 

L. D. H. ANDERson, 
Anderson Engineering Co, 


If you mean oil flow control, 
Walter Ernst’s “Oil Hydraulic Pow. 
er and Its Industrial Applications” 
and H. G. Conway’s “Fluid Pressure 
Mechanisms” will probably give you 
the most specific information. For 
air flow control technical bulletins 
of such companies as The Foxboro 
Company would probably be help. 
ful. If you can be more specific as 
to your flow control problems we 


probably could be more helpful. 





Sources for Large Capacity 
Four-Way Valves 
Would you give us sources for 
a four-way hydraulic valve, speci- 
fications to be 1500 psi and a de- 
livery of 53 Imperial gallons per 
minute. 


W. ProupMAN, 

The Northern Engineering & 
Supply Co. Ltd. 

Fort William, Ontario, Canada 


Your requirement of 53 Imperial 
gallons or 63.6 U.S. gallons would 
call for either a 1¥% inch or 2 inch 
size. Leading U.S. valve manufac- 
turers rate their 11% inch valves at 
60 to 65 gallons per minute at 2000 
psi. A list of the manufacturers of 
hydraulic directional valves has 
been sent to you. 





Hydraulic Cranking Systems 


In the September issue of AP- 
PLIED HYDRAULICS an errone- 
ous statement was made in the 
article “New Hydraulic Cranking 
System for Automotive Engines.” 
In the fall of 1948, Greer Hydrau- 
lics, Inc. displayed a public demop- 
stration of a hydraulic cranking 





Continued on page 22 
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AE Products include: Hydramite and Hele-Shaw Flu 
November, 1953 






IN THE FEW YEARS since-the Hydra- 
mite Pump was introduced it has become 
the top choice for an éver-increasing 
range of hydraulically-operated equip- 
ment...and has unfailingly brought the 
efficiency and economy which are always 
associated with products of the American 
Engineering Company. 

The Hydramite Pump is available in a 
variety of sizes ... develops pressures up 
to 5000 p.s.i. It operates on any of the 
makes and viscosities of oil which are 
suitable for hydraulic circuits. 


Write for folder giving full information 
on the unique Hydramite Pump... and 
call on AE engineers or representatives 
for recommendations regarding possible 
applications. 


FOR PRESSURES UP TO 5000 P.S.I. 


HYDRAMITE 


IS TODAY’S BEST PUMP... AND COSTS LESS 














AMERICAN ENGINEERING 


COMPANY 
2530 ARAMINGO AVE., PHILADELPHIA 25, PENNA. 


IN CANADA: AFFILIATED ENGINEERING CORPORATIONS, LTD., MONTREAL 2, P. Q. 








id Power, Taylor and Perfect Spread Stokers, Marine Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Cor Pullers 
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—=<Waurner DIVISION OF DETROIT HARVESTER CO. OF N. Y. INC. 


21537 GROESBECK HIGHWAY «+ P. 0. BOX 3886 «+ 
DESIGNERS AND MANUFACTURERS OF PUMPS ¢ VALVES e ACTUATORS 


wait 
an 


SOMETHING MORE 


THAN 
ACCURACY 





Precision machining ability involving special lapping 
techniques to hold extremely close tolerances is only a 
part of the story behind Warner Hydraulic Equipment. 


For many years Warner has specialized in the design, 
development and manufacture of precision hydraulic 
equipment. As a result of this comprehensive experience 
Warner is well qualified to assist you in the development 
of special hydraulic equipment to meet your particular 
requirements. 


We invite you to utilize Warner's specialized experience 
in the field of hydraulics by giving our engineers and 
laboratory technicians an opportunity to work with you 
in the early stages of design and development. 


Send today for your copy of an illustrated folder de- 
scribing typical examples of Warner Hydraulic Equipment. 
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Letters to the Editor 
Continued 





system. This was at the National 
Power Show in New York. The 
Greer hydraulic accumulator was 
used to furnish the hydraulic pow. 
er to turn the starting motor de. 
veloped by Jack & Heintz Industries, 
We feel that the coordinated effor 
of Jack & Heintz and Greer was the 
forerunner in developing and build. 
ing the first successful hydraulic 
cranking system for diesel engines, 
JuLius KENDALL, 
Vice President—Sales, 
Greer Hydraulics, Ine, 
Brooklyn, N. Y. 


Thanks, Mr. Kendall. You are 
correct as far as a hydropneumatic 
bag type accumulator incorporated 
into a hydraulic cranking system 
is concerned. Information as to the 
first piston-type accumulator in @ 
hydraulic cranking system, as fur- 
nished us, is that such a system 
was shown to prospective users in 


1946. 


Piston Accumulator MIL Spec 

I read with interest the article 
“The Development of Cylindrical 
Piston Accumulators” in your Au 
gust issue. Could you tell me where 
we could secure a complete copy 


of MIL specification A-5498-B, 
D. I. Brown, , 
Market Development Mgr., 
Koldflo Division, 
Mullins Mfg. Corporation 
Salem, O. 


The nearest office of an Air Force 


Procurement Office or a BuAer of- | 


fice can furnish this or other MIL 
or AN specification in which you 
might be directly interested. We 
have asked the local BuAer repre 
sentative to send a copy of MIL 
A-5498-B directly to you. 





"Chevron" Type Packings 


In the September 1953 issue of 
APPLIED HYDRAULICS an im 
proper usage of the word “Cher- 
ron” was used in Table 2 on page 
74 and in the paragraph headed 
“Packings” on page 76. We are 
very much concerned over this us 
age of our registered trade-mark 


Continued on page 2% 
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If You, too, Prefer a 
«| Built-in Hydraulic Pump... 


Or Was 
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3 WEBSTER’S ‘'ypes 
bs 
Sales, 
8, Ine, 
ms ate @ The WEBSTER pump on this Joy 
coal Portable Compressor is face-mounted 
system on the crankcase and gear-driven 
to the from the crankshaft. It is a compact, 
“4 : durable, positive displacement helical 
nal gear-type pump which provides force- 
ers in feed lubrication. 
This is but one of 90 types of 

WEBSTER Oil Hydraulic Pumps with 
Spec | : capacities from 10 gph to 10 gom—at 
article e pressures up to 1200 psi— speeds to 
-_ » 3600 rpm — with or without built-in 
where & s relief valves —for sealed or wet sump 


mounting. One of these models might 
very well suit your needs because 
their custom-built design permits easy 
adaptation to your system. 


So 


Copy 


ISS 


Mgr. 
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an Write today for catalog 
you containing performance 
We charts and pump data sheets 

epre- on which you can describe 

MIL your requirements. 
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e of OIL HYDRAULICS DIVISION 
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m4 MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS 
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Cleanable wool felt cartridge quickly removed simply 
by unscrewing center bolt and lifting off cover and washers. 


DOUBLE MACHINE LE 


bial celtic), Mito} iiM sai Sn 7 Wile), mre); 


GENERAL AF-500 
Drcluitial, FALTERS 


GENERAL AF-500 FILTERS are de- 
signed to do just one thing—provide 
low-cost, day-by-day protection of 
hydraulic and lubricating oils used 
in quality machine tools. The 
AF-500’s highly absorbent ALL- 
WOOL felt cartridge safely traps 
solids and moisture before they can 
damage vital machine parts. Costly 
oils and other industrial liquids are 
thus kept completely clean, assur- 
ing better performance, longer 
machine life, and low maintenance. 


DISASSEMBLES 


IN 
SECONDS! XY 


ao 2s 


AF-500 for New or Old Equipment 


Positive absorbing action removes particles as fine as 5 microns. 
Safely filters lubricating and hydraulic oils, paints, lacquers, and other 
heavy liquids. 

Eliminates harmful condensation moisture, eliminates formation of 
sludge and rust. 

Finest all-wool felt cartridge easily cleanable in a few minutes in 
any suitable solvent. Single-bolt assembly allows quick removal of 
cartridge from filter—without disturbing piping. 

15-20 gallons per minute capacity depending upon liquid 
viscosity. 

Simple installation plan. Allows inlet to be turned to top or bottom 
—whichever gives the best space and piping accommodations. 


| eB Equally adaptable as original or replacement equipment—on new 


or old machines. 


REMEMBER -—We'll gladly advise you without obligation 


en any filtering problems. 


Letters to the Editer 
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as a generic term. We are deter. 
mined to protect our rights to the 
exclusive use of that mark. 


R. J. Hinkte, 

Vice President 

The Garlock Packing Co, 
Palmyra, N. Y. 


We are sorry that this slip o¢. 
curred and written instructions have 
been issued to our staff members 
and contributors on packings and 
packing problems. These references 
will be corrected in the reprint 
which will be prepared when this 
series has been completed. 





Proportioning Pump 


Can you tell us where we might 
obtain a proportioning pump, with 
valving if possible. The delivery 
requirement is 5 gpm and the unit 
to be operated is a 3 inch bore 
by 12 foot cylinder. 

ELMER W. Pret, 
Elmer W. Pfeil Co. 
Cleveland, O. 


There are at least two companies 
that specialize in small size propor- 
tioning pumps: Milton Roy Co. 
1300 E. Mermaid Lane, Philadel- 
phia 18, Pa. and Proportioneers, 
Inc., 345 Harris Ave., Providence 
, = & 


Back Issue of Beginners Courses 


We would be very pleased to 
receive tear sheets of your articles 
on “Beginners Course in Basic Hy: 
draulics” and “Beginners Course in 
Basic Pneumatics.” 

HERBERT LAYPORT, 
Manager of Purchases, 
Worcester Division, 
Wyman-Gordon Company 
Worcester, Mass. 


The “Beginners Course in Basic 
Hydraulics” ran in the 1950-1951 
issues of APPLIED H YDRAULICS 
and was not reprinted. Practically 
all of these issues are now out of 





print. The “Beginners Course m 
Basic Pneumatics” began in ow 
February, 1952 issue. Because of 
the demand for extra copies, many 


Continued on page 2% 
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GENERAL FILTERS, INC. 


43800 GRAND RIVER . NOVI, MICHIGAN 


CANADIAN GENERAL FILTERS, LTD. 
2679 DANFORTH AVENUE . TORONTO 13, ONTARIO 
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| Note: prustord JIC (Joint Industry Conference) symbols are used in the ebove hydraulic chen drawing 
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DENISON Sequence Valve 





controls oil flow to secondary circuit with quick, direct action 


Above, you see a typical circuit 
utilizing a Denison Sequence Valve 
of the direct-operating type. Here, 
oil pressure is developed by a fixed- 
displacement pump. When the manual 
control of the directional valve is held 
open, pressure is directed to a cylin- 
der, which performs the primary 
operation. As the piston rod of the 
cylinder meets resistance, pressure in- 
creases, When the increasing pressure 
equals pressure setting of the se- 
quence valve (which is easily adjusted 
to any operating need) it acts upon a 
small pilot piston in the sequence 
valve, shifting the valve spool. Oil 
flow is now open to both the cylinder 
and to secondary operation, per- 
formed in this case by a fluid motor. 
Additional sequence operations could 
be provided in similar manner. 


Pressure build-up at the primary op- 
eration brings quick action on the 


es 7 


The Finast Money Can Buy!” in Pumps, tered and Controls 


spool of the sequence valve. The pilot 
piston, which eliminates the need for 
heavy spring loading of the valve 


spool in circuits operating at pressures - 


above 250 psi, is not employed in 
models designed for lower pressures. 
Instead, pressure acts directly against 
the valve spool, assuring high sensitiv- 
ity to low-pressure changes. These se- 
quence valves are externally drained. 

Denison direct-operating sequence 
valves provide positive action at rela- 
tively low cost, for circuit pressures 
from 25 to 2000 psi, and are readily 
adaptable to remote control arrange- 
ments, Denison also makes hydrostati- 
cally-operated sequence valves for 
pressures to 5000 psi. 

Denison direct-operating pressure 
control valves are available in a wide 
range of models, for relief, unloading, 


DENISON 





counterbalance and sequence needs 
—with or without remote control and 
built-in checks. All are available in 2, 
¥%,, 1%, 1% inch sizes, for all pres- 
sures to 2000 psi. Choice of threaded, 
subplate, or flange connections. We 
invite your inquiry on circuit needs of 
this type —or write for bulletin VRD. 


Denison offers one of the most 
widely practical lines of oil hydraulic 
pumps, motors and controls for circuits 
operating at pressures up to 5000 psi. 
Designed and built with skill and 
knowledge gained through twenty-five 
years of engineering leadership in oil 
hydraulics, they offer the compact 
ruggedness needed for exacting, 
heavy-duty demands. Wherever you 
need closely adjustable power and 
control with unlimited flexibility of 
application, specify Denison HydrOlLic 
Equipment. Your request for informa- 
tion will not obligate you in any way. 






The DENISON En Engineering Company, 1166 Dublin Road, Columbus 16, Ohio 
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5 3 £2.83 S F of the older issues are now oy of 
- print. Tear sheets of the few insigl}, 








ments that we can still furnish are 
being sent to you. For your infor. 
mation, we plan to reprint the pneu. 
matic series as soon as the last in. 
stallment has appeared. Announce. 
ment will be made in APPLE) 
HYDRAULICS when the reprint 
will be available. 
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Orifices for Constant 
Deceleration 





It would be appreciated if you 
could refer me to some source or 
send information concerning the de. 
sign of orifices to produce constant 
deceleration in absorbing and dis. 
sipating undesirable kinetic energy, 
ALBERT MIGLIACCIO, 

Head, Prototype Development Sec., 
U.S. Naval Ordnance Test Station, 
Pasadena 8, Calif. 


Also a complete line of Direct Current motors and generators 
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The technical literature on this 
subject, as far as we are aware, is 
confined to research work done by 
several valve and synthetic rubber 
compound manufacturers. Perti- 
nent work done and being done by 
valve manufacturers in the industri- 
al field may be available soon from 
the Valve Division, National Fluid 
Power Association. In the synthetic 
rubber field, such organizations as 
the Battelle Memorial Institute, Co- 
lumbus, O., and Vernay Labora- LS 
tories, Yellow Springs, Ohio, may 
be helpful. We assume you have 
access to the two major aircraft 
Services’ research and testing pro- 
grams including special develop- 
ment contracts. 
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4. Extra care in fitting coils into 


stator. 


QUALITY SINCE 1880 


3. Extra bigh-frequency testing 
WRITE TODAY FOR NEW ILLUSTRATED CATALOGUE NO. 1180 


HEART of the motor 
of insulation between turns. 








Search for a Small Pump 
After some weeks of effort, we 
are still unable to locate a source 
of pumps suitable for operation by 
a 1/3 hp motor and developing 
pressure in the 1500-2000 psi range. 
We would be very appreciative of 
any help in locating such a pump. 
H. J. Hutsakt, 
Dexter H. Hulsart Co. 

Tuscaloosa, Ala. 


You outline a rather unusual re 
Continued on page 2% 
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Bunell’s automatic cylinder trimming and forming machine ineorporates two Greer ac- 
cumulators to cut motorpump unit size by 50%. Slashed cost $600, weight 400 pounds 
and saved substantial floor space. Simpler circuit used few fittings for less maintenance. 


How Greer Accumulators 
Reduce Power Requirements 


Kreuger’s huge Insert Valve Press uses 4 


Greer accumulators to supply power needed 
to insert valves in auto cylinder blocks. The 
Greer accumulator reduced motor and pump 
requirements and assured the smooth, even 
flow of oil under pressure on circuit demand. 


Greer Hydro-Pneumatic Accumulators 
have many other diversified functions 


(1) Pressure storage cham- 
ber for main, auxiliary and 
emergency power (2) Press- 
ure-volume compensator for 
leakage and temperature 
(3) Dispenser of fluids and 
lubricants (4) Transfer- 
barrier for fluids and gases 
(5) Shock absorber fer line 
shock and pump pulsation. 


Precision engineered to 
make any hydraulic system 
better! Complete data and 
diagrams in Brochure 301. 
Write for your free copy. 


U.S. PATENTS UNDER OLAER LICENSES 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 
2832 East Grand Boulevard, Detroit, Michigan * and sales representatives in all principal cities 
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They store tremendous power in 
small space—deliver it instantly 
on demand of hydraulic system 


As a primary source of hydraulic 
power where the work cycle does 
not depend on the flow of the pump 
or as auxiliary power in intermit- 
tent duty systems, the Greer accum- 
ulator has its most dramatic effects. 
In these applications, the Greer ac- 
cumulator can save a great deal of 
power, reduce size and cost of 
equipment, and develop a much 
more efficient hydraulic circuit. 

This compact and economical 
power package, with its unmatched 
ability to store power in small 
space, accumulates energy from the 
pump and delivers it instantly as 
required by the circuit, permitting 
small motors_to do the work of big 
ones. For practical applications, 
read about the installation of Greer 
accumulators on the equipment as 
shown in photographs above and 
on left. 

Greer’s staff of expert hydraulic 
engineers are available for a discus- 
sion of your problem without obli- 
gation. Call or write Greer today. 
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Letters to the Editor 

Continued 
quirement in that you start with g 
pressure range and a definite power 
source. However, at 1500 psi 
power source would deliver @ little 
over 1/3 of a gallon per minute 
(.376 gpm). A very small 
would do the job. There are small 
gear pumps being offered in stand. 
ard units which would meet you 
requirement. 








4000 psi Hydraulic System 
for Aircraft 
A notice entitled “In Coming Is 
sues . . .” on page 116 of your 
July issue calls attention to an ar. 
ticle “Detailed Description of the 
4000 psi Hydraulic System on the 
Bristol Britannia”. We are making 
a study of the optimum pressure for 
aircraft hydraulic s ystems and, 
since we have a deadline for our 
completion date, could you tell us 
when this article is to appear 
G. GESSNER, 
Electro-Mechanical Engineer, 
The Glenn L. Martin Company 
Baltimore, Md. 


We are happy to tell you that this 
article appears in this issue. Pre- 
pared in Great Britain, the hydraul- 
ic system described represents an 
important development in high pres- 
sure oil circuits for aircraft. 


"Servomechanisms 
for Industry” 

In the September issue of AP- 
PLIED HYDRAULICS you have 
an installment “Servomechanisms 
for Industry” in what apparently 
will be a series of several articles. 
The context of the first article ap 
pears to provide basic information 
for the understanding of this ger- 
eral subject, and it would be appre- 
ciated if two copies each of the tear 
sheets of this article, and the follow- 
ing in the series, be sent to us for 
training and information purposes. 

D. A. WEBSTER, 

Group Engineer, 
Mechanical/Hydraulic Group 
Lockheed Aircraft Corp. 
Marietta, Ga. 


Arrangements are being made 
Continued on page 3 
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Fuul -— vad pressure 


... BUT LOW HORSEPOWER 
with RACINE Agaractce PUMPS 


High pressure holding is economical with RACINE 
Variable Volume Pumps. They will automatically 
cease their pumping action but maintain full pres- 
sure in the system. Instant change from no volume 
to full volume insures smooth, sure application 
of hydraulic force. Horsepower requirements are 
measured by the actual needs of the job — all of 
the oil is put to work. 
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fas@ RACINE Variable Volume Pumps elimi- 
nate the need for relief valves — reduce oil 
Ya heating — save horsepower and lower the 
yy over-all cost of most circuits. 


Various standard governors are available for 
RACINE Pumps. These governors develop the 
pumping action that will best handle special 
requirements of the circuit. Maximum effi- 
ciency is assured. | 





Volume Pump and Pressure 


hr 

5 

The graph to the right il- S 

P. lustrates the horsepower sav- ro 
ve ; ings in a simple press circuit 2 

: using a RACINE Variable 
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ly Booster. The colored area 
5, represents the bypassed oil 

from a constant volume pump 
P —lost power that is saved 
mn with RACINE Equipment. 


TIME (Seconds) 






Four Way Pressure Boosters 


'- OTHER Valves 

. RACINE 
HYDRAULIC 
PRODUCTS 











Write for complete catalog and engineering date. 


i = » RACINE wvorauiies & machinery, ine. 


2074 Albert Street, Racine, Wis., U. S. A. 
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Something New in Oil Cooling 





Longitudinal inner-fin construction, exclu- 
sive with Heat-X, makes possible this com- 
pact, economical oil cooler. Generous in- 
ner-fin surface permits more cooling in less 
space ... with minimum pressure drop. 
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WATER OUT 











Unequalled for many applications, in- 
cluding hydraulically operated 
machines, turbines, diesel and gasoline 
engines, torque convertors, gears, 
compressors, transformers and similar 
applications. 


Oil flows through the inner-finned 
tubes, water counterflows through the 
shell. Available in several sizes, with 
oil flow rates up to 60 G.P.M. 


Inner - finned element is all 
copper and is easily removable 
for cleaning or replacement. 








“©” rings provide positive seal 


between oil and water eis 
g eliminate all soldered and 


packed joints and gaskets 











REQUEST FREE ILLUSTRATED BULLETINS. 
INNER-FIN IS A PATENTED HEAT-X DEVELOPMENT. 


THE HEAT-X-CHANGER (CO., Inc. 


BREWSTER - NEW YORK 
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Letters to the Editor 


—— 





publish this series, which will ryp 
to three installments, as soon ag 
the last installment has run in AP. 
PLIED HYDRAULICS. Two copies 


will be reserved for you. 





We're sorry, but we are completely 
out of back issues which carried in- 
stallments of the Hydraulics Course, 
However, copies of the APPLIED 
HYDRAULICS Data List are avail. 
able. The list gives reviews of books 
and other literature in the Fluid 
Power Field. 











A Groove Design Problem 


I am in the process of making a 
solvent dispenser for pumping sol- 
vent into a water jug. My pump is 
Y% inch ID. I am using % inch 
brass tubing with .065 wall, thus 
making the ID from .004 to .005 
under 14 inch. I attempted to use 
an “O” ring (14 inch x .0625) in 
a groove 1/16 inch wide and 1/16 
inch deep. It was still too hard to 
pump for a manually operated 
pump. Would it be better to use a 
tubing larger than 4 inch ID and 
stretch the. ring to proper size or 
would a leather ring or packing 
work better? The solvent has an al- 
cohol base. 

Gorpon B. Doyte, Jr., 
College Park, Md. 


Since the answer to this problem 
was one for a packing specialist, 
we referred this information to two 
packing manufacturers. At press- 
time we had one answer, which fol- 
lows: 

It seems to us that a cup pack- 
ing in your application might be 
more suitable than the “O” ring 
packing which you have tried. For 
“O” ring packing, we would refer 
you to Military Specification MIL- 
P.5514A, in which you will find 
detailed installation and design 
characteristics of hydraulic packing. 
While a number of sources, includ- 
ing our own company could sup- 
ply standard “O” rings to AN Spec- 
ifications, we question the feasibil- 
ity of using a ring in a groove as 
proposed. While we do not make a 
standard line of cup packings at 
present, we are sending (Mr. Doyle) 
apiece of .032 inch Teflon sheet 
from which to form a cup washer 
of suitable dimensions. 
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PUMP WITH | | | 
7 FIXED WEETH | ] 


“" VICKERS. 


‘Balanced Vane Type Pump. 


Under the very best conditions, cold weather puts a strain on starting 
equipment. Every part of the engine is stiffer, and the cold seriously 
decreases the power of the starting battery. If the hydraulic system has 
a pump with fixed teeth or lobes, this starting load may be seriously 
increased above normal. 

Vickers Balanced Vane Type Pumps start at practically no load. At rest | 
and at normal starting speeds, the sliding vanes are retracted . . . only T iz —— WY Tordur | ~ L | 
after the engine fires do the vanes extend and pumping begins. As a | | 
result, cold weather starting is much easier when a Vickers Vane Type 



























Pump is used. Curves based on comparative tests of a Vickers Vane Type 


Get in touch with the nearest Vickers office for full information. Pump and an equal capacity pump with fixed teeth. Oil used 
- in both was SAE 10W premium grade. 





(Left) Schematic diagram of Vickers Balanced 
Vane Type Pump showing how sliding vanes 
are retracted at normal engine cranking speeds. 
No oil is pumped and there is practically no 
starting load. 








Vickers Balanced Vane 
Type Pumps for mobile 
equipment are available 
in five basic sizes, 15 
normal delivery 
ratings and a 
variety of mount- 
ings. Ask for new 
Catalog M-5i01. 


















(Right) Similar diagram of Vickers pump 
showing how pump vanes are extended when 
engine is running. Pumping then begins and 
continues at all engine speeds. 
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KERS Incorporate ENGINEERS AND BUILDERS OF OIL 


DIVISION OF THE SPERRY CORPORATION HYDRAULIC EQUIPMENT SINCE 1921 
AN BLYD. ° DETROIT 32, MICK. - 





i74 Oak 






- Application Engineering Offices: ATLANTA * CHICAGO (Metropolitan) + CINCINNATI +» CLEVELAND + DETROIT » HOUSTON + LOS ANGELES (Metropolitan) 
, NEW YORK (Metropolitan) » PHILADELPHIA (Metropolitan) » PITTSBURGH » ROCHESTER * ROCKFORD « SEATTLE + TULSA » WASHINGTON + WORCESTER 
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Need low starting friction and long bearing life? ‘ 





here’s how leading manufacturers of business machines 


get them with NEEDLE BEARINGS 


Torrington Needle Bearings are essential 
design features of many business ma- 
chines because of their low starting and 
running friction, their long trouble-free 
service. 
They have been performance- 
by years of day-in and day-out servi 
oat | a on such machines as electric typewriters, 
: addressing and duplicating machines, 
accounting machines, rotary card file 
systems, etc. 
On the conveyor rolls, sprockets, 
gears, tape and feed roll shafts of dupli- 
cators, for example, Needle Bearings 
help reduce power requirements and 
keep motor size to a minimum. The 
Needle Bearing’s turned-in outer lips 
effectively retain lubricants to keep 
these precision machines running for 
long periods without servicing. 
The Torrington Needle Bearing has 
become “standard equipment” on count- 
less products throughout industry since 
its introduction nearly twenty years ago. 
Its small size and infrequent lubrication 
needs are of great advantage in com- — 
pact, tightly encased designs. 
Perhaps the Needle Bearing can solve 
your anti-friction problems. Our engi- 
neers will be glad to work them out 
with you. 









































THE TORRINGTON COMPANY 
Torrington, Conn., South Bend 21, Ind. 











Trade-marks of some of the business machine manufacturers whose products enjoy the benefits of Needle Bearings. 


Fleoriratore. Fcrecl. PITNEY G) BOWES 
S| ao-vick CMfallome 


: ae ! 
& ¢ Diebold Addressogripih -Multigraph  Cummins-Chieage Corp. OpeoucTs. 
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at the top lovel 
of dependatilly 





U.S. SYNCROGEAR MOTOR 


U. S. VARIDRIVE 





U.S. UNICLOSED MOTOR 


EXTRA FEATURES in 


US. MOTORS 
increase dependability 


If extra long motor life interests you, look 


into U. S. Motors. Three major features give 

U. S. Motors years of extra life. (1) All wind- ~~ 

ings are asbestos-protected because as- oe NS LUBRI aa Ky! 
(ae?) RIN 


are forever safe against high temperatures. 2 ae { ‘ > . BEA 

(2) Lubriflush lubrication insures bearing life ——— : 

far in excess of endurance of conventional eeu hetniaeaies - 

types. You get life-time lubrication plus the 

convenience and durability of re-lubrica- a 

tion. (3) All castings are normalized to main- 

tain accuracy of bearing settings. 

Added features include centricast rotor, ad- 

vanced styling, weatherproof design, highly nO RMA LIZED 


hardened gears in Syncrogear types, and 


extra quiet operation. All add up to extreme « CASTI N GS 


bestos can never carbonize. The windings 


ee 


Sat oN 


dependability, unequalled in any other 
motors. 
Extra life without extra cost 























REQUEST FOR U.S. MOTORS BULLETINS 
U. S. Boctvien! Meters, ine. quan CONVENIENT COUPON FOR INTERESTING & HELPFUL MOTOR FACTS 


Les Angeles 54, Calif. (Box 2058) or Milford, Conn. p 
Rae S Mctars Galletie on chodtad baleen Facts you never knew before about motors are presented in U. S. Motors 
[7] Uniclosed ietetogrest C1] Verticlosed Bulletins. Contain vital information, with illustrations of motors an 
J Saal ‘ 
nstruction in full color. Mail the coupon. 
(_] Varidrive [ } Syncrogear [_] Unimount Horizontal construction in full colo - pe 


_ I S, MOTORS 


U.S. ELECTRICAL MOTORS, INC. 


PACIFIC PLANT: Los Angeles 54, Calif. (Box 2058) ATLANTIC PLANT: Milford, Conn. 
Sales offices in all principal cities. Consult Phone Directory 
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HERE’S HOW UNEEPAC WORKS 
1. Lips are positioned diametrically and ver- 
tically by center section of couting ring. 





' Uneepac 


..the new Johns-Manville 
automatic ring packing 





EQUIPMENT DESIGNERS are finding that this newest 
Johns-Manville packing development enables them to 
hold stuffing-box sizes to a minimum . . . thereby save 
both space and machining. 


This ability of Uneepac to provide high sealing effi- 
ciency in minimum packing depth results from the 
fact that each ring is a complete self-contained packing 
unit. Uneepac is designed so that the center section 
of each ring positions the lips and protects them from 
excessive gland pressure. Header and follower rings 
are therefore seldom required. 





In addition, Uneepac offers other advantages that 
are important both to the designer and the user: 





2. Spaces between lips and heels allow fiuid 
pressure to act upon each lip. 

3. Lips are protected by the projecting por- 
tion of center section against damage by 
excessive gland pressure. 

4. Lips are supported to prevent collapse or 
distortion by excessive fluid pressure. 

5. Each ring correctly centers itself on the 
preceding ring so they align vertically 

portestie. 


and nest 











SIMPLIFIED INSTALLATION—Each Uneepac ring centers itself on 
the preceding ring so that the entire set is aligned vertically 
and nested perfectly. This feature practically insures trouble- 
free installation. 


MORE EFFICIENT SEALING—Because it is designed so that each 
lip is always exposed to fluid pressure, Uneepac has excellent 
pressure sensitivity ... is instantly responsive to fluid pres- 
sure changes. 

REDUCED FRICTION AND WEAR—The operation of this new 
automatic packing is completely independent of gland pres- 
sure. This reduces friction to a minimum —saves wear on both 
rod and packing—and contributes to longer life with corre- 
sponding reductions in down time for replacements. 


Uneepac is available in sizes from %%” inside diam- 
eter to 63” outside diameter. For complete informa- 
tion, write Johns-Manville, Box 50 N. Y. 16, N. Y. 


Johns-Manville PACKINGS & GASK TS 
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A NEW 
HYDRAULIC 

















Fixed Displacement 
Pumps & Motors 


Filters 


Poe 
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COMPLETE LINE OF 
ItcOMPONENTS 


4-Way Threaded Valves 














4-Way Flanged Valves 





AD 
er®, 


Rotary Pilot Valves — 





Threaded, Flange ond Gasket 
Mounted Functional Valves 


2-Way Gasket Mounted Valves 


4 CYLINDERS — Over 800 basic models — 12" to 12” bore 2 FUNCTIONAL VALVES — Relief, sequence, unloading, 
sizes — 150 P.S.I. air or 300, 2000 or 3000 P.S.I. oil hydraulic pressure reducing, counter-balance, flow control and check valves — 
service — Wide choice of standard mountings — Available with male Threaded connections, %" to 1%” sizes for 2000 P.S.I. — Flanged 
or female, standard or 2:1, single or double end piston rods — connections, 2" to 2%" sizes for 3000 P.S.I. — Gasket mounted, 
Adjustable stroke — With or without cushion and with many com- Y2"" to 2%" for 2000 arid 3000 P.S.1. — Smooth, balanced control — 
binations of mountings — Single acting, collapsible or telescoping, Minimum pressure differential required for operation. 
large bore and other special cylinders to meet unusual requirements. ee PUMPS AND MOTORS — Fixed displacement pumps 
a@ DIRECTIONAL VALVES— 4-woy ond 2-way threaded and motors — Plain, foot, flange and motor mountings — Capacities 
valves, 4’ to 1%” in size for 2000 P.S.I. service — Manual, cam, 1 to 120 G.P.M., 1000 P.S.I.— Variable displacement pumps and 
foot, solenoid, oil and air pilot operation — Six spool styles — Stem, motors — Radial piston type — Capacities 1 to 185 G.P.M., 3000 


knob, lever and a new quadrant type control — Same models, types P.S.1. — Ample selection of pump control equipment available. 


Hy POWER UNITS — Reservoir capacities 7 to 200 gallons — 


Fixed displacement or variable displacement pumps or combinations 






of operation and sizes also available with flange connections for 









3000 P.S.l.—An equally complete line of gasket mounted valves, 
%" to 4”, 2000 and 3000 P.S.I. — Also rotary pilot valves — Over 
3175 models with modern, imp-oved styling for a maximum of service. 







thereof — Modern design— Completely self-contained — Easy to 






clean — Compact — For every circuit requirement. 





Planned to make circuit layout is, ta 
NINE NEW easier—Saves time for engineer- Hi ACCESSORIES —To complete the circuit—filters, gauges, 
ing and purchasing — Complete pressure switches, welding flanges, heat exchangers, slip joints and 






CATALOGS line classified and catalogued other equipment. 


according to type, style, product 
and pressure range — Check 


catalog numbers of components ae , ¥ . ‘ 
suited to your requirements and circuit planning, specifying and purchasing easier . . . and assures 


MAIL COUPON TODAY! undivided responsibility to the user. 






ONE source for your hydraulic circuit requirements! H-P-M makes 










Please send me the New 
H-P-M Component Catalogs 
checked below: 


(_] *601—Pumps, Motors, 
Power Units 





HY oR A Ue 


POWER 


VISION 


bo gaan THE HYDRAULIC PRESS MFG. CO 


(] 4741—Cylinders— 
3000 P.S.1. 


() *801—Volves—2000 
PSA. Threaded NAME TITLE 


() #821—Valves—3000 
PS.1. Flange COMPANY 





C) 4701—Cylinders—150 
PSA. Air, 300 P.S.1. Oil 










MOUNT GILEAD. OHIO. U.S.A 













C) 841—Valves— ADDRESS 
3000 P.S.1. Gasket 


0) 2901—Accessories city ZONE STATE 


—Write for H-P-M’'s 
NEW, Fact-filled component 
catalogs TODAY! 


. 0) #1001—H-P M Engineering 
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IN THE FLUID POWER FIELD 
EE ti a cS. a ue 


Don't Let Hydraulic Oil Reach the Floor 


There will be some machine design changes resulting from the $50,000,000 fire at the 
General Motors Livonia plant last August. Although the cause of the fire at Livonia was 
sparks from an oxyacetylene cutting torch igniting liquid in a drip trough, industrial man. 
agement has been awakened to consider all possible fire hazards. One hazard is hydraulic 
oil leakage onto the shop floor. Recognizing that oil leakage could be the next cause 
of a disastrous fire, the automotive companies are taking further steps to keep oil off 
their floors. Builders of hydraulic machines are being requested to design "oil catch" 
troughs on the machines. If there must be oil leakage, it will be caught before it hits the 
floor. 


Steel Extrusions: Parts Will Cost Less 


A modified hydraulically powered aluminum press is now successfully extruding small alloy 
steel shapes. Extrusions of SAE 8630 steel were cut, drilled and installed on Lockheed 
military Constellations without further machining. The finished cost was less than one third 
the cost of parts previously made by machining. Harvey Machine Company worked out 
the necessary changes on the extrusion press. The hydraulic changes involved new valving 
to increase ram speed. This plus die design and lubricants are the keys to successful ex- 
trusion of steel parts. Firms including Babcock & Wilcox Co., National Tube Div., and Al 
legheny Ludlum Steel Corp. are now extruding steel tubing and alloy shapes. 


Local Engineering Meetings: A Door to More Use of Fluid Power 


"Why use oil hydraulics?" "What is the optimum pressure for operating hydraulic ma- 
chines?" “How can we stop oil leakage?" These are basic questions asked by practicing 
enaineers attending meetings sponsored by chapters of engineering societies. The interest 
in obtaining practical information about fluid power is emphasized by the attendance at 
several local meetings. In Cleveland, on October 5th, the Machine Design Division of the 
Cleveland Engineering Society held a session on “Hydraulics as Applied to Machinery." 
More than 150 men attended. At the September 22nd meeting of the Fluid Power Mech- 
anisms Division of the Philadelphia Section of ASME, the subject was "The Abuse and use 
of Oil in Industrial Equipment." Nearly 200 men attended. 


Automation and Fluid Power Circuits 


The word “automation,” as used currently, has at least two distinctive meanings. First, 
as used and popularized by the Ford Motor Company, automation means the automatic 
handling of materials and parts in and out of machines. Second, a somewhat more restric- 
tive technical definition is that automation is the equipment for automatic control, par- 
ticularly self-regulating control. Automation might more simply be defined as automatic 
control. Automatic control has become an essential part of modern equipment that will 
produce a greater volume at less unit cost. It is significant that the tremendous gro 

in the number of hydraulic and pneumatic circuits for the actuation and control of modern 
production and processing equipment has paralleled the automation trend. The fields in 
which automation has been most advanced are those in which fluid power circuits are most 
heavily represented. For example, the automotive industry, with perhaps the most highly 
automatic production equipment, uses standard and special machines that are estima 
to be from 85 to 90 percent hydraulically operated. 
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void Fluid Line Troubles 


ee HTT 


REPRESENTATIVE 








for the know-how you need... 
when you need it 
























he ~ 
/as b. 
in- A 
: .U. ROGNESS Ae mae 
le H. U. | ada i Minneapolis When you need help—and need it in a hurry—it will really 
r Sea alee spactiving cunipmnent pay you to know the Hansen representative in your area. In 
," nls of monufoctures, found. dozens of plants, it’s almost routine procedure to call him—either 
i f t ° ° . ° ° ° 
he — when actual troubles arise—or when fluid line circuits are being 
—_ planned or altered. 
From his years of experience with almost every type of hook-up, 
he can tell you what works—and why it does. Frequently he can 
make suggestions which will quickly clear up your difficulties. 
- Quick-connective couplings are, of course, his main business— 
9 but so are fluid line problems. Make use of his know-how — 
- it’s yours for the asking. 
|. ‘ 
» : ‘ ‘ 
-t 
_ ELLIS AKIN REPRESENTATIVES 3 
Ellis Akin Engineering Co. ei 
Kansas City, Missouri BALTIMORE DETROIT NEWARK ‘ % 
vi en H : BIRMINGHAM FT. WAYNE NEW ORLEAN PS 
ales eemet at ekee BUFFALO HARTFORD PHILADELPHIA i 
) anse & the Kenene, Nebraska, Weet- pony TOO AMOGLES SAN PRANCIOCO 
» ern lowa and Western Missouri area. BAlhAS LOUISVILLE SAVANNAH 
1 DAYTON MILWAUKEE SEATTLE 
} DENVER MINNEAPOLIS ST. LOUIS 
MONTREAL « TORONTO + VANCOUVER 
t Export Department: Cleveland 
' 





QUICK- 


QUICK 
INSTANT 
7 CONNECTION AND 
AUT 
@ DISCONNECTION . On SHULOM 


















One-Way Shut-Of 






MALCOLM B. STURGIS 
Sturgis Equipment Co., St. Louis 
Serves widely diversified group of 
industries on problems related to 
pneumatic and hydraulic equipment, 
including filters, regulators, lubrica- 
tors and quick-connective couplings. 






Two-Way Shut-Off 
















ALSO STRAIGHT-THROUGH QUICK-CONNECT IV 
Send for Catalog! 





E COUPLINGS 














THE HANSEN 
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A 1,200-ton self-contained press by Hugh 
Smith & Co. (Possil), Ltd., designed for the 
manufacture of corrugated bulkheads for 
ships, and is also applicable to general flang- 
ing work in lengths up to 40ft. 


This fine example of British press design 
incorporates “Electraulic” pumps and controls 
for :— 








(a) Consistent and unfailing performance. 


(6) Power output variable as required. 
(c) Instantaneous response to finger tip 


control. 
REGO, TRADE MARK * 


(d) Economy. HMItH SPEED 


(e) Completely self-contained unit. 


| HYDRAULIC PUMPS | __ 
{ ‘ 
TOWLER BROS. (Patents) LTD. RODLEY, Nr."LEEDS, ENGLAND 


Sole Agents: U.S.A. and CANADA: MACMILLIN ENGINEERING CORPORATION 
1737 HOWARD STREET, CHICAGO 26, ILL. © Ambassador 2.1191 
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DESIGN PROMISES TIGHTEST SEAL 





HOUGHTON 


rubber-impregnated 


VIM LEATHER 
PACKING No. 1243-3 










Our new advances in packing design and fabrication 
mean superior service in both oil and pneumatic appli- 
cations. 


First of all, ““Vim"’ Packings No. 1243-3 combine the 
best features of both synthetic rubber and leather. You 
get leather’s long life and strength. You benefit through 
rubber’s non-porous, heat-resistant qualities and its 
resiliency. 











Moreover, our special molding process produces thor- 
ough impregnation—a thorough bond between rub- 
ber and leather—which promises you a number of 
advantages no other packing offers: 









1. Less friction, through higher resiliency and lower ‘‘drag”’ 
of leather with cylinder walls. 

2. Longer use, due to dense structure and high tensile 
strength of Vim leather. 

3. Easy installation—and a much tighter seal— because 
of the exceptional pliability. 

4. Greater durability, because compound has higher resist- 
ance to oils and solvents. 

5. Wide temperature range (—65° up to 200° F.) and wide 

operating pressure (0 to 15,000 psi.). 


















VIM LEATHER PACKING NO. 1243-3 
¥.. .@ product of 





— ww 
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SLIPS DO COUNT 


in cylinder efficiency... 





Now, cost-conscious engineers are 


standardizing on DARCOVA PUMCUPS! 


Reason — On all types of air and hydraulic controls and mechan- 
isms maximum volumetric efficiency is assured with Darcova 
Pumcups. Moreover, Pumcups outlast ordinary packing at least 
3 to 1! 


CHECK THESE OTHER ADVANTAGES TOO! 


@ Lower power costs 
@ Longer cylinder life 
@ Closer control 


@ Reduced operating speeds 
@ Fewer shutdowns 
® Smoother operation 


if your slippage is showing, write for Bulletin No. 4502 on 
Darcova Pumcups for air and hydraulic mechanisms ... or 
Bulletin No. 4401 on Pumcups for reciprocating pumps. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 
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LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH'S Apg 


For more information ci 
bers on the reader corsiee a 
bound in this issue. 





SOLENOID VALVES are described 
in Circular A prepared by Water. 
man Engineering Company, Design 
features, construction and sizes ate 
included. 


Circle 123 on Reader Service Card: 


FLEXIBLE HOSES for use in aircraft 
and industrial service are presented 
in a catalog for each of these two 
fields. Much useful information can 
be obtained from this literature 
writing to Flex-O-Tube Div. of Mer. 
dan Corp. 

Circle 32 on Reader Service Card 


FLUID MOTORS are described in 
literature, Form No. 113-2, 
pared by Sundstrand Machine Tool 
Co. It gives information on applica. 
tion, operation, performance, mod- 
els and mounting arrangements, 
Circle 109 on Reader Service Card 


HYDRAULIC TUBING is described 
in a folder offered by Superior Tube 
Company. The literature gives the 
sizes, wall thicknesses al recom- 
mended maximum working pressures. 
Circle 110 on Reader Service Card 


AIR CYLINDERS are presented in 
a catalog available from Air-Mite 
Industrial Air Equipment, Inc. |n- 
formation on air a es presses and 
single and double acting air cylin- 
ders, is given. 

Circle 5 on Reader Service Card 


HOSE ASSEMBLIES for hydraulic 
use are covered in several catalo 
supplied by Eastman Manufacturing 
Company. Catalog 102 presents 
hose couplings, Bulletin 2318 
straight adapter unions and Bulletin 
232B angled adapter unions. Com- 
plete information is included. 
Circle 28 on Reader Service Card 


AIR CYLINDERS are described in 
Bulletin 8152 which is available from 
Tomkins-Johnson Co. Information 
is included on many standard sizes 
and styles. 

Circle 112 on Reader Service Card 


Continued on page 4 
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As a back-up Roll 
in a Plastic-to-Paper 
Coating Machine... 





wor ‘k § ...where other materials fail } 


Designed to test and demonstrate new techniques in coating paper with 
molten plastic, this 13” laboratory reverse_roll-coater features a back-up roll 
covered with Silastic*, the Dow Corning silicone rubber. The Silastic 
is still in excellent condition after 600 hours of operation at temperatures in 
the range of 250 F and nip pressures as high as 50 pounds per 
lineal inch across the roll. 


The elaborate cooling systems required when organic rubber rolls were 
used, are eliminated entirely. The heated roll preheats the paper, too, giving a 
better bond between the paper and the coating. If the web breaks, spilled plastic 
can be simply peeled off the Silastic, where organic 
rubber rolls had to be ground down. 


Indications are that Silastic rolls may also prove useful in extrusion laminating 
coaters, as festooning rolls in curing ovens, and in other coating 





ing 
1B 


tin 


Mail this coupon TODAY for —_— +t AF : 
data on the properties of Silastic applications requiring resilience and easy release at high temperatures. 


Silastic is also characterized by stability at temperatures far below the limits 
of any other kind of rubbery material, very low water absorption, 
good dielectric properties and high physical strength at high 
operating temperatures. Resistant to weathering, oxidation and to a 
variety of hot oils and chemicals, Silastic remains resilient long 
after organic rubbers stiffen or melt. When you need rubbery 
properties under severe operating conditions, Specify Silastic. 


*T.M.REG.U.S.PAT.OFF. 


"2 ee eee ae eee ee ee DOW CORNING an am Ge aus ams as aw a= ——_— i i a a soe —_—_— —- oer 
CORPORATION DOW CORNING CORPORATION, Dept. DK-11, Midland, Michigan 


Please send: [[] List of Silastic Fabricators; [] Silastic Facts 10a; [[] “What's a Silicone?” 
















first in silicones MMClcuC Amur 











. NAME TITLE 
Atlanta * Chicago * Cleveland * Dallas * Detroit COMPANY 
los Angeles * New York * Washington, D. C. 
(SILVER SPRING, MD.) ADDRESS 
Canada: Fiberglas Canada Ltd., Toronto 
England: Midland Silicones Ltd., London city sone ors 
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Fits All Operating Conditions 


That’s why Sun makes a variety of oils 











to give top performance and economy in any system 








The selection of the right hydraulic oil is determined by many 
factors, such as average operating temperature; rate of leakage; 
contamination caused by cutting fluid, water and dirt. No single 
oil will meet all combinations of conditions economically. It’s 
sensible, therefore, to choose a hydraulic oil with care .. . to be 
sure that it will give top performance at lowest possible cost. 
Consult your local Sun office or write SUN OIL COMPANY, 
Philadelphia 3, Pa., Department AP-11. 


INDUSTRIAL PRODUCTS DEPARTMENT | 
SUN OIL COMPANY ™ UNOCE 


PHILADELPHIA 3, PA. # SUN OIL COMPANY LTD., TORONTO & MONTREAL 





APPLIED HYDRAULICS 














tow 7o BEAT He 477+ cosr of 
TELLUS LOUL Le 


make faster repairs with 


WEATHERHEAD 


REUSABLE COUPLINGS 
AND INDUSTRIAL HOSE 


QUICK, EASY INSTALLATION! 


Couplings go on ina hurry with only common 
bench tools. - 


LOWER COSTS! 


Because couplings account for 75% of hose 
assembly costs, you’ll realize major savings with 
Weatherhead Reusable Couplings; you can use 
them over and over again. 


MINIMUM INVENTORY! 

Make up any hose assembly you need, when 
you need it, from bulk stocks of hose and 
matching couplings. 


LEAKPROOF CONNECTIONS! 


Extra gripping area on Weatherhead Couplings 
insures greater holding power; long-tapered dry 
seal pipe threads mean leakproof connections. 














4 \ 
Seataeenel? |) 
ec |\ FOR ALL THE FACTS, 

pf a get Weatherhead Catalog H-1451. Writes 


THe WEATHERHEAD Company, Dept A, 300 
East 131st Street, Cleveland 8, Ohio, 


FIRST IN HYDRAULIC CONNECTIONS 
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The VR filter is designed 
for filtering hydraulic oil, 
quenching oils, trans- 
former oil, solvents .and 
other industrial liquids. 





es 


The Sumptype filter is ideal for filter- 
ing coolants. The filter plate assembly 
is attached to the intake pipe of the 
circulating pump and the coolant is 
drawn through the filter discs and de- 
livered clean and free from all metal 
particles and grit, to the nozzels. 


* Clean hydraulic oil greatly pro- 





longs the life of all moving parts, 
such as pistons, cylinders, pumps, 
valves, etc. 


Filtering hydraulic oil extends the 
life of the oil. Drain and leakage 
oil may be reclaimed. One large 
user of hydraulic machinery saved 
$90,000.00 in hydraulic oil alone 
in one year by filtering oil with 
Sparkler Filters. 

Filtering hydraulic oil eliminates 
sticking and clogging of valves 
and reduces down time and main- 
tenance cost. A prominent authority 
on hydraulic machinery says that 
70% of servicing and repairs is 
due to the improper condition of 
hydraulic oil. 


Filtering coolant fluid removes all 
fine metal particles and grit from 
grinding wheels that is pumped 
back to nozzles unless a filter is 
employed in cleaning up the 
return coolant. 


Clean filtered coolant prevents 
scratching and flat spots on work 
piece and increases the life of 
grinding wheels and cutting tools. 
Reduces the frequency of dres: ing 
grinding wheels. 

The Sparkler VR filter is con- 
structed on a simple filtering prin- 
ciple using filter paper as a media. 
The filter plates can be removed 
easily for cleaning which con- 
sists only of removing the dirty 
paper and replacing with fresh 
sheets. Any shopman can make this 
change of paper in a few minutes. 
The cost of replaced paper is less 
than a dollar per change. 


Let a Sparkler representative demonstrate these filters in your plant 








Mundelein, il. 
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SPARKLER MANUFACTURING CO. 








Free Literature Offered 
in this Month's Ads 
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Continued 


CONTROL VALVES are completely 
described in literature available 
from C. B. Hunt & Son, Inc. Infor. 
mation on single valves, lever o 
erated single plunger valves and 
pilot cylinder operated hydraulic 
valves is given. Sizes and pressures 
of the valves for both air and hy- 
draulic use, are also included. 
Circle 54 on Reader Service Card 


INDUSTRIAL MOTORS are de. 
scribed and illustrated in a new 
catalog No. 680, and can be ob- 
tained by writing Electro Dynamic 
Div. of General Dynamics Corp. 
Features and ratings are given along 
with complete information on dc 
motors and generators in their line. 
Circle 29 on Reader Service Card 


ROTARY AIR PUMPS either of an 
air cooled or water cooled design 
are presented in catalogs offered 
by Kraissl Co. Inc. Bulletin A-1289 
describes the air cooled pumps and 
A-1523, the water cooled models. 
Other fluid power transmission 
equipment such as air filters, which 
can * furnished as an integral part 
of each pump, is included in the 
literature. 
Circle 64 on Reader Service Card 


VARIABLE SPEED PULLEYS are il- 
lustrated in a catalog containing 
complete technical data and is of- 
fered by Lovejoy Flexible Coupling 
Co. How increased performance 
and versatility for new and old ma- 
chines can be obtained is presented. 
Sizes, ratios and horsepowers are 
given. 
Circle 71 on Reader Service Card 


LIMIT SWITCHES are completely 
described in a specification Bulletin 
EM-51, offered by The National 
Acme Company. In addition to en- 
gineering specifications, design fea- 
tures and applications are included. 
Circle 76 on Reader Service Card 


HYDRAULIC PUMPS are dis- 
cussed in Catalog H-7 released by 
The Commercial Shearing and 
Stamping Company. Much interest- 
ing and useful material is incorpo- 
rated in this catalog on this subject. 
Circle 18 on Reader Service Card 


Continued on page 50 


APPLIED HYDRAULICS 















USED 

TO 

TAKE 

3 MEN 

10 MINUTES 


It used to take three men to change an air tool at the 
Warren Car Co., (Warren, Pa.) manufacturers of rail- 
road gondola cars. It took one man to kink the air hose, 
another to hold the tool end, and a third to spin off one 
tool and spin on another. This was usually a ten-minute 
operation. More important, of the three men changing 
the tool, only one was a tool operator; one was a welder; 
and the other a reamer, which meant that they had to 
leave their jobs just to help the air tool operator change 
from a riveter to an impact wrench. Today, with a 
Snap-Tite “Hi Flow” coupling (under $10 investment), 
it is a one-man job—and it only takes ten seconds to 
change air tools resulting in a $4,556 savings in valu- 
able production time. 


* Figures available on request. 


on less 
TET ina Le 


investment 





Here’s how the coupling works: Just pull back the 
sleeve on the coupler and snap it off the tool (the built- 
in valve in the coupler automatically shuts off the air); 
snap the coupler on the next tool to be used and a full 
flow of air is automatically restored—no valves to turn, 
no wrenches to use, and no hose kinking! 

For every application there is a Snap Tite “Hi Flow” 
coupling. If you, in your production processes or main. 
tenance operations, have pneumatic or hydraulic appli- 
cations that require as little as once a year connect or 
disconnect—the use of Snap-Tite couplings can effect 
a considerable saving. 

Available in sizes: 4%" to 10” and up. They will 
handle air, water, gas—practically anything that flows. 
Snap-Tite couplings are made from steel (cadmium 
plated); or for special applications, they can be made of 
any machineable metal with any known plating. 
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Snap-Tite “Hi-Flow” 


—the greatest flow in couplings! 
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Send for new | 
Technical Catalog 
No. VP 83 
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J INC. 


210 GEORGE STREET, UNION CITY, PA. 
47 






























BOOST 
80 PSI AIR 


Input Range: 40 to * 
3000 psi Air or Fluid ig 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


«? 
*3 


( 


° 




















FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1%"-to 20” Bores, 
200 PS! operation; low pressure hydraulic cylinders, 1%” to 6” 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PS} 
operation. All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN ¢« DAYTON ¢ PITTSBURGH « PHILADELPHIA o 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND e INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA and OTHER AREAS 





FLUID PRESSURI 


BOOSTERS 





ESPECIALLY RECOMMENDED FOk 





MILLER MOTOR COMPAN) 


SuileD 2008 N. Hawthorne Ave., Melrose Park. Il 


AIR & HYDRAULIC CYLINDERS + BOOSTERS + 








Save space, weight and investment cost by 1 
placing pump installations in many lat 


Less costly to install, operate and maintain 


Hold pressure indefinitely without the mot 
and heat generation of ordinary pump circu: 


Provide — at point of cylinder thrust — 
efficient power with less weight in less spaci 
than direct driven air cylinders 


Save up to 95% of air consumed by dired 
driven air cylinders 4 


Operate at speeds of 30 to 450 strokes 
minute 


© WELDING 
e PUNCHING 
© SHEARING 
e CLAMPING 
© RIVETING 
e CRIMPING 
© PRESSING 


and similar applications 








COUNTERBALANCE CYLINDERS 
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PHOTOELASTIC 
STRESS ANALYSIS — 


OF 
VEE-FLEX, 


‘PACKING RING 

















Here’s how R/M Vee-Flex 
Packing Rings automati- 
cally seal against pressure 


R/M_ Vee-Flex Rings are widely 
used for packing pumps, valves, 
rams, presses, hydraulic cylinders, 
and other equipment. They are self- 
sealing and self-adjusting. Hydraulic 
pressure automatically expands the 
lip or circumference of the ring on 
the pressure stroke, forming a tight 
seal against stuffing-box wall and 
shaft. On the return stroke, the ring 
resumes normal position. 


Shown above is one of a series 
of photoelastic stress analyses* made 
with the R/M Vee-Flex design. 


Because Vee-Flex Rings have a 
convexly curved surface where they 





contact adjacent rings, a flexing 
action results which automatically 
produces a seal. Fringes in the 
photoelastic stress patterns show 
that the R/M Vee-Flex design dis- 
tributes pressure laterally against 


the stuffing box wall and shaft, as. 


well as longitudinally against the 
next ring. 


Photoelastic analyses were cor- 
roborated by radial pressure tests* in 
which maximum sealing perform- 
ance occurred at a point slightly 
below mid-width on the sealing 
area. 

R/M Vee-Flex Rings provide a 
perfect seal, even when pumps or 
hydraulic cylinders are not in 
motion. 


They nest together in sets, and 







XK XT 


the design brings full automatic ex- 
panding action to each of the nested 
rings. By increasing gland pressure, 
R/M Vee-Flex Rings continue to 
provide a reliable seal, even after 
wear has eliminated the automatic 


feature. 

Vee-Flex Rings are made for 
practically all hydraulic and fluid- 
handling equipment up to 60” di- 
ameter. They are available in end- 
less. and split type rings. 

Five types provide sealing against 
pressures up to and beyond 6000 psi 
for service against air, water, oil, 
steam, hydraulic, and other com- 
mercial fluids. 


Write for R/M Vee-Flex Bulletin 


*Performed at The Franklin 
Institute Laboratories for 
Research and Development. 


PACKINGS 


RAYBESTOS-MANHATTAN, 


INC. 


PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Crawfordsville, Ind.; Passaic, NJ.; 
Neenah, Wis.; Peterborough, Ontario, Canada 


Se INC., Manufacturers of Packings © Teflon Products + Asbestos Textiles « Industrial Rubber Products + Abrasive and Diamond Wheels 
, * Covered Equipment + Brake Linings © Brake Blocks © Clutch Facings « Fan Belts + Radiator Hose + Sintered Metal Products Bowling Balls 
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CHAN CTO 


LEATHER PACKINGS 


ite Engineered 


from Start to Finish 


Just as a machine or tool designer starts 
building toward an objective—so do 
Rhoads engineers start to “custom- 
manufacture’? Tannate Leather Pack- 
ings. They are not ordinary packings— 
no sir! Like a custom-designed hydraulic 
press, Tannate leather packings are job- 
engineered from start to finish—spe- 
cially tanned, die-formed and “custom- 
impregnated” to accomplish definite 
objectives. Detailed accuracy of finish is 
another “custom-line” feature in Tan- 
nate packings. 

You get these advantages in Tannate 
Leather Packings: They have a low co- 
efficient of friction; do not cold flow; 
will not score or abrade. They do not 
require lubrication, and they can be 
stored indefinitely without loss of tensile 
strength. Tannate packings are “custom- 
manufactured” to operate efficiently 
over a wide range of pressures and 
temperatures—from sub-zero to over 
200° F.—and with different types of 
mediums. 

Send us your .packing requirements 
for quotation. Include type, service, 
pressure, temperature, dimensions and 
quantity. There’s no obligation. Do it 


J. E. RHOADS & SONS 
35 N. Sixth St., Philadelphia 6, Pa. 


INDUSTRIAL LEATHERS 
PHILADELPHIA * NEW YORK « CHICAGO ATLANTA 
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U PACKING 





VEE PACKING 





FLANGE PACKING 





CUP PACKING 





DISC PACKING 


Send for the 
Rhoads Packing Data File. 
No obligation. 





L 
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a 


Continued 





“O" RINGS covered in a new Cata. 
log No. OB-1152, tells the story of 
the "hydraulic packing package" 
that offers one source of supply for 
“O" rings and back-up rings for 
all military and commercial require- 
ments. The catalog may be ob. 
tained from United States Gasket 
Company. 
Circle 117 on Reader Service Card 


CONTROL VALVES and many oth. 
er products of Logansport Machine 
Co., Inc. are discussed in catalogs 
issued by the company. Literature 
available is on air control valves, 
air chucks, air cylinders, air-hydrau- 
lic cylinders, air and hydraulic 
P— collet grip tube fittings, 
ydraulic control valves, hydraulic 
cylinders, hydraulic power units and 
coolant pumps. 
Circle 70 on Reader Service Card 


HYDRAULIC CONTROL SYS. 
TEMS can be simplified, is the sub- 
ject material in a new brochure 
offered by Almo Tool Co. Their 
method of channelling hydraulic 
fluids at high temperatures is de- 
scribed. 
Circle 7 on Reader Service Card 


HIGH PRESSUURE PUMPS, arbor 
prerens and valves are products of 
inney Presses, Ltd. which are de- 
scribed in literature now available. 


Circle 31 on Reader Service Card 


' ROD WIPER which affords perma- 


nent protection from falling or fly- 
ing debris is described in literature 
red by Hydraulic Accessories 
Co. Protection is given to cylinder 
rods, machine spindles, guide or lo- 
cating pins. 
Circle 55 on Reader Service Card 


ROLLER BEARINGS are. covered in 


Technical Bulletin SF-6611 and is 


available from Roller Bearing Com- 


pany of America. 
Circle 96 on Reader Service Card 


WATER-OIL SEPARATOR is cov- 
ered in an Equipment Bulletin pre- 
sented by Malaairene Corp. 
Complete information on_ installa- 
tion and applications are included. 
Circle 52 on Reader Service Card 
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hig 


for any machine © 
that rolls, floats, or flies 


PRESSURE 
SWITCHES 


Fe 
t. 


In engineering terms “high g” means high gravitation 
forces. In performance terms “Hi-g” means 

General Controls’ reliable line of automatic pressure, 
temperature, level and flow controls for heavy duty under 
acceleration factors from 10 to 300G. The Hi-g line 
comprises electromagnetic pilot and shutoff valves... 
manual and motor-driven gate valves... electrohydraulic 
selector valves... gauge and differential type limit 
controls... all light in weight, compact in design and 
trustworthy in operation... handling a great variety of | 
liquids and gases in a wide temperature range. 

For high efficiency performance under extreme vibration 
and acceleration conditions it’s General Controls Hi-g 
Controls ... the best in automatic control for any machine 
that rolls, floats or flies. 





7yGENERAL CONTROLS 


~ Glendale, California © Skokie, Illinois 


Manufacturers of Automatic Pressure, Temperature, Level 
and Flow Controls for Heating, Home Appliances, Refrig- 
eration, Industrial and Aircraft Applications. 
FACTORY BRANCHES IN 35 PRINCIPAL CITIES 

See your classified telephone directory. 
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Rivett Hydraulic 
Cylinder Catalog 
Section 106 — 


Details: Cushioned and non- 
cushioned, standard rod and 
2:1 over-size rod, single and 
double end rod, internal and 
external threads, all stand- 
ard mountings in 2” to 10” 
bores. Offered for 1500 
P.S.l. 3000 P.S.1. available. 


RIVET 







Rivers Hydraulic Valve 
Catalog Section 204 — 

: Details: 4-way, 3-way, pilot, and 
Y remote valves in 6 types of opera- 
tion, 4 types of action, 7 sizes, 5 
piston designs. Offered for 1500 
P.S.1. 3000 P.S.\. in most models, 


Hydraulic ¥ 


Rivett Hydraulic 
Power Unit Catalog 
Section 400— 
Details: Single, double 
and combination pump 
types. Single —.4 G.P.M. 
to 40 G.P.M. at 1000 
P.S.1. Double—3.5 
G.P.M. to 48 G.P.M. at 
1000 P.S.1. 

















439 standard Rivett models described! 








on AIR and 
HYDRAULIC POWER! |. 






These five books, totaling 68 pages, are jam-packed 
with all the important and necessary data required 
to lay out successful air and hydraulic circuits. Over 
400 Rivett models, in a variety of sizes, are detailed 
—every standard air and hydraulic component of- 
fered in the industry. Description of each model in- 
cludes working drawings, specifications, and cut- 
away views. All data pertaining to each model is 
shown on one page to facilitate layout. Easy to use, 
complete in information, these Rivett catalogs are a 
must on every board. Write to Rivett Lathe & 
Grinder, Inc., Brighton 35, Boston, Mass. 


v¥ 2 


—All the necessary components for any efficient circuit. 


Rivett Air Cylinder Catalog 
Section 55— 

Details: Cushioned and non-cushioned, 
single and double end rods, internal and 
external threads, 7 standard mountings 
in 1¥%4” to 12” beres. Offered for 150 
P.S.l. air and 300 P.S.I. oil services. 








SOSH SHSSHESESSSHEOSSSEEEESESESEESESESESESEEEE 
Rivett Lathe & Grinder, Inc., Dept. AH-I1, Brighton 35, Boston, Mass. Please send 
me: () Hydraulic Cylinder Catalog 106 (1) Hydraulic Valve Catalog 204 0) Hydraulie 
Power Unit Catalog 400 [) Air Cylinder Catalog 55 1 Air Valve Catalog 303 


Name__ Company 








Address__ a . City State 
eeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeseeees 





*. 






Rivett Air Valve 
Catalog Section 
303— 

Details: 4-way and 3- 
way, pilot and remote 
valves in 5 types of 
operation and in 
yn Offered for 150 
P.S.1. service. 





———~ 











im 


: a complete power package 


: Mg : 


Air and Hydraulic 
All sizes and types 
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Continued 


BRONZE PUMPS are described in 
the 1953 edition of Oberdorfer In- 
dustrial Pump catalog. Various 

s such as heavy duty, close 
coupled, high volume and rubber 
impeller are presented. This litera- 
jure may be obtained from Ober- 
dorfer Foundries. 

Circle 78 on Reader Service Card 


SOLENOID VALVES are described 
in a booklet, "The Valcor Solenoid 
Valve with the Floating Shear Seal”, 
and is offered by Valcor Engineer- 
ing Corp. Features and specifica- 
tions are included. 

Circle 119 on Reader Service Card 


AIR AND HYDRAULIC CYLIN- 
DERS are described in Bulletin 
+731, “Lindberg Air Cylinders" 
and in Bulletin #701, "Lindberg 
Hydraulic Cylinders.'" Complete in- 
formation on installations are in- 
cluded. The catalogs are available 
from the Lindberg Engineering 
Company. 
Circle 68 on Reader Service Card 


HYDRAULIC CYLINDERS are pre- 
sented in Catalog No. 103 offered 
by S-P Mfg. Corp. Models, sizes 
and pressures are covered. Catalog 
No. 102 presents the range of mod- 
= and sizes of their air cylinder 
ine. 
Circle 102 on Reader Service Card 


AIR HYDRAULIC PUMPS are pre- 
sented in a catalog offered by Pow- 
ermatic Inc. Interesting and useful 
information is included. 

Circle 88 on Reader Service Card 


BOOST PUMPS, manufactured by 
Sprague Engineering and Sales 
Corp. can boost air from 100 psi 
to 10000 psi fluid pressure. Models 
and applications are outlined in a 
bulletin prepared by the company. 
Circle 105 on Reader Service Card 


REMOTE CONTROLS, hydraulical- 
ly operated are presi ee in litera- 
ture offered by Sperry Products 
Inc. Complete information as to 
features and applications are in- 


cluded. 
Circle 104 on Reader Service Card 
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...for Dependable Hydraulic Service, 
install ROPER <a. PUMPS 


PRESSURES TO 1000 P.S.I1. 


Roper dependable Pumps! Smooth running units , 
that add to the efficiency of diversified hydraulic 
applications. The Roper principle of only two 
moving parts—equal size pumping gears operat- 
ing in a sturdy case with proper clearance— 
results in superior serviceability and promotes 
long life. The Roper Pumps illustrated are 
representative of standard pumps suitable for 
most installations. For unusual applications, let 
Roper engineers work with your design en- 
gineers in developing a special Roper to fit 
your needs. 





SERIES H... Pressures to 1000 P.S.I.— 
Capacities 10 to 75 G.P.M. Spur gears 
operate in axial hydraulic balance .. . 
roller bearings and bronze wear plates 
reduce friction under heavy loads .. . 
splined drive shaft absorbs thrust loads. 
Most models can be direct connected, belt, 
or gear driven. Packed box or mechanical 
seal. 


SERIES K ... Pressures to 150 P.S.I.— 
Capacities 4 to 50 G.P.M. Compact, yet 
sturdy enough to handle a wide range 
of jobs. Self-lubricated by liquid being 
pumped ... handle total suction lifts up to 
25 feet ... come equipped with mechan- 
ical seal or packed box, with or without 
relief valve. Easy to install and apply. 


$tf,0UR 
CATALOG I8 
pa 





SERIES F... Pressures to 300 P.S.I.—Capacities 
1 to 300 G.P.M. Popular pumps that feature 
4-port design (eight optional piping ar- 
rangements, 4 for clockwise and 4 for 
counter-clockwise rotation.) Supplied in 

standard or stainless steel fitted 

models to suit specific needs. 

Furnished with or without re- , 
lief valve, with mechanical 
seal or packed box. Ideal 

for hydraulic power gen- 
eration in a wide range 
of applications. 

























; got GEO. D. ROPER CORPORATION 
sen? 711 Blackhawk Park Avenue, Rockford, Illinois 
| wew (] Please Send New Catalog 953 
carole? — 
953 ADDRESS 
| city. 
| COMPANY. 
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Revolutionary 

Split-flange clamp 
eliminates threaded 

joints, provides perfect seal 


Anchor’s new split-flange clamp is unusually versatile. 
It’s SAE approved — you'll find it listed in the 1952 
SAE handbook. Available for use with clamp-type hose 
coupling for production or emergency field service, 
permanently attached swaged-type coupling, weld-type 
fitting for steel tubing and iron pipe, and rigid pipe 
thread adapter fittings. Its flexibility lets you connect 
hose to tubing to pipe or any combination of these 
— simplifies assembly on all kinds of jobs. Here’s why: 


w Easy to assemble with small automotive-type wrench 
$Y Ideal where clearances are limited 


¥¥ Leak-proof — utilizes the “O” ring seal 











Dees quick, neat job where angle 
coupling is required, Makes your 
job easier with plenty of wrench 
and bolt clearance. Full range 
of angles available. 


w Reusable — can be used 
over and over 


YY Eliminates stresses and 
strains caused by wedging action 
of pipe threads 


w A size and ty e for eve 
application — %2” ID to 2%" | 
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Anchor clamp-type reusable couplings offer 
easy assembly, powerful grip without special 
Ww Designed for one- or two-braid high-pressure hose 
YY Two automotive type wrenches only ‘tools needed in 
: apply coupling to hose Fe 
Exclusive Anchor Ductile sleeve hose couplings YX Reusable — plated to prevent rust 
for extra safety, extra dependability Po 
” ¥* No need to strip hose cover bo 
Designed for high pressure wire braid hose ye Couplings accomodate a range of hose types 
* Exclusive grip virtually makes coupling part of re- than wire braid — reduces coupling inventory Av 
atereng wie ¥< Compact design makes neat appearance Le 
No leakage—no blow-offs,even under extreme pressures 
Factory assembled Attec 
Made of steel for strength and maximum capacity 
Milled hex coupling body for compactness AN 
Provides positive seal of the synthetic inner tube 
BRAN 


of the hose 


re 


ee 
¥%, 


Select the components 
hat fit your needs from the most 
complete line available 


WSpecify Anchor for hose assemblies that can really take 


rap te it — that can handle high, medium, or low pressure 





she (or suction) day-in, day-out. Anchor’s line of hose, 
couplings, fittings, and assemblies — the most complete 
available anywhere — offers you real design flexi- 
Ability. You get the unit that fits your service require- 
J ments exactly. Look over the wide variety of Anchor 
hose assemblies and fittings — then mail the coupon 


for more detailed information. 


Anchor adapter unions end pipe fittings are neat, 


efficient — simplify piping jobs 
Only a few of the many types and sizes are shown 


sy Unions prevent hose 
strains during assembly 

. connection 
yy Each union eliminates 
one or more pipe threaded joints 
yy Provides easy assembly up to S000 pei. 
in confined spaces 


Unions designed for extra 
strength. — give you dependable 


yy Pipe fittings handle pressure 





ee wii 


) a 











1 
$e 

one-wire assemblies end leaks, blow-offs 
ded in medium and low pressure service 


Factory assembled to your specifications 

Positive grip assured by internal thread of coupling shell 
Couplings are neat and compact 

Available with swivel male or female nuts 

Leakproof 





‘ANCHOR COUPLING CO. INC., Dept. AH-113, Libertyville, Illinois 


Attach coupon to your letterhead and mail today ! 





ANCHOR COUPLING Co. INC. 


BRANCHES: DETROIT, MICH. DALLAS, TEXAS 


‘ge 





Anchor Reusable couplings for type QW 
hose reduce down time, let you make 
immediate repairs in rugged field service 





Minimum inventories 
required in hose lengths 


yy Leak-and blow-off proof 


inh — ideal for many types of 
ately on job —less down time ee oil, air, w ater, hy- 


Couplings easily de- Graulic fluid, LPG, 
hed and reusable ants, fuel oil, and 6, retiger 


af Only tools required to 
attach couplings and hose 
are vise, oil can, and wrench 


Repairs made immedi- 


Pm Bndenettad Bhs é cc ccccbcvedccacccdebesedachocts 


DONMNGs. 0 oc cccccccescccosoeoncesdocseoeces Poste. 2s ccccesvecccccvcsde 
COMBO © 0.6 00 00:66:0:6006500 650d screeds cescnevesesestuakentcesn @eeccece 
Compete AMG oocccccccoccscscccscsesecvcesstevescssoces ecccccees ee 
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7 Cutting hydraulic maintenance on... 
operation big squeeze 


@ Shown above is one of the world’s 
largest injection molding machines, re- 
cently installed by the General Machine 
Tool and Die Company, Walled Lake, 
Michigan. The machine has a 1500-ton 
clamp, a plasticizing capacity of more 
than 300 pounds of material per hour, and 
can accommodate molds as large as 4 x 6 
ft. in size. 


The General Machine Tool and Die 
Company, pioneer of the injection mold- 
ing process of plastic forming, uses the 
new giant injection machine to produce 
refrigerator door panels. Forming one 
entire panel per injection, this Operation 
“Big Squeeze” pioneers another impor- 
tant advance in injection molding. 


In the hydraulic system of this great 
machine, as in ten other injection presses 
operated by the General Machine Tool 
and Die Company, Strano Industrial 
Oil has played a significant role. With- 
standing severe conditions of heat and 


STANDARD OIL COMPANY | STANDARD 


STANOIL 


TRADE MARK 


Industrial Oil 


pressure, Sranor has kept hydraulic 
systems clean and permitted efficient 
operation of units.at all times. Mainte- 
nance has been kept to a minimum. 


Find how Sranoit can benefit you by 
discussing this multi-purpose oil with the 
Standard Oil lubrication specialist serving 
your section of the Midwest. Phone your 
local Standard Oil office. Gr, write: 
Standard Oil Company, 910 South 
Michigan Ave., Chicago 80, II. 












Send for this 
booklet... 








See what STANOIL 
offers you... 


You'll find the means to significant 
savings in this booklet. It describes 
the important qualities of Stavon 
Industrial. Oil and the resultant 
benefits which have made this 
multi-purpose oil the choice of 
midwest manufacturers for a host 
of lubricating jobs. Discover how 
Stanoit will give you superior 
protection through its unique com- 
bination of six outstanding charac- 
teristics, including high stability 
and effective rust prevention. Find 
how STANOIL can simplify stock, 
storage, and inventory in your 
plant by replacing special-purpose 
oils in a wide variety of equip- 
ment. Ask the Standard lubrica- 
tion specialist from your nearby 
Standard Oil office for this booklet, 
or write: Standard Oil Company 
(Indiana) , 910 South Michi- 

gan Avenue, Chicago 
80, Illinois. 


(Indiana) 





LOGAN FLUID POWER ¢ DURABLE, DEPENDABLE SINCE 1916 


Victoria Falls on the Zamleza River, 
Rhodesia, Africa. Width of falls, 1860 
feet. Spills into narrow chasm between 
sheer walls 400 feet high. Volume, 62 
million to 100 million gallons per minute. 


A broad range of types and sizes to most effectively meet 
any requirement—Design Engineers, Machine Operators, 
Maintenance Men appreciate these Loqan advantages 


@ LONG-LIFE CONSTRUCTION @ EASE OF INSTALLATION 
@ EASY TO SERVICE @ EFFORTLESS OPERATION 
@ 'NFREQUENT MAINTENANCE @ UNRESTRICTED PORTING 


7. Let Logan Engineers help you be . 

illustrated, Model 4095—4- design your Air aad Hydreulle IMlustrated, Model 8015 ad- 
pe ie position valve ier Circuits lustable speed control 
Pressure alter- valve. Insta een op- 
nately to ends of double- erat valve and one end 
acting hydraulic cylinder. of cylinder to meter flow 


LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS of off la one divection with 


free flow on return. 
FREE CATALOG ON REQUEST 


AIR CONTROL VALVES, Cat. 100-4 . AIR CHUCKS, Cat. 70-1 ». AIR CYLINDERS, Cat. 100-1 »« AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 , COLLET GRIP TUBE FITTINGS, Cat. 200-5 » HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 , HYDRAULIC POWER UNITS, Cat. 200-) » SURE-FLOW COOLANT PUMPS, Cat. 62 
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Free Literature Offered 
in this Month's Ads 





QUICK COUPLERS are described 
in literature available from Ulrich 
Mfg. Co. Complete outline of mod. 
els and sizes in standard and break. 
away types, is included. 


Circle 115 on Reader Service Card 
BEARINGS 


AIRCRAFT EQUIPMENT and facil. 


. ities are presented in a new de. 
scriptive a <t containing de. 
mprrove tailed information on Adel Division 


Trade Mark 


of General Metals Corp. line of 
equipment. 
Circle 2 on Reader Service Card 


Improves effi- Improves wear SLIDE-SEAL COUPLINGS are pre- 
ciency by low- ‘ sented in descriptive literature. 
ering radial available from Aeroquip Corpora. 
gear clearance. tion. Design and construction fea. 
tures are outlined and various ap 
plications are suggested. 

Circle 3 on Reader Service Card 





AIR MOTOR manufactured by The | 
Bellows Co., is described in a new © 
36 page, three color booklet. The © 
complete story is told on bore sizes, — 
stroke lengths and many other items — 
of design and application. q 
Circle 14 on Reader Service Card 





HYDROLUBES are hydraulic fluids” 
that contain water for non-flamma- 
bility. The entire subject is discussed 
in a booklet "Ucon Hydrolubes", 
F-7380, prepared by Carbide and 
Carbon Chemicals Company. 

Circle 16 on Reader Service Card 


| CARTRIDGE PUMPS as manufac. 
Improves seal tured by Pesco Products Division of 
life by lowering Save Warm Corp. are made in 
operating tem varying sizes and pressures. Com 
eniries lete dides specifications and pet 
' _ sone chart is available from 
. improves bear- 

Improves ability ing life ‘by roll company. { 

to operate with control at the Circle 85 on Reader Service Card - 

normal misalign- pitch line. ,° 

ment. PACKING RINGS are described in” 


R/M Vee-Flex bulletin which gives 
Pitchlign is the only small diameter bearing with rollers complete data and table of sizes 


guided at their pitch line by a cage supported on outboard — from Raybestos-Man 


flanges of the race. Circle 91 on Reader Service Card 


Send For Technical Bulletin SF-6611 Wut, Today RELIEF VALVES, manufactured 


Fluid Controls, Inc., are descri 

in literature made available by the | 
company. Data and specifications 
are included. 


ROLLER BEARING COMPANY OF AMERICA | Seng 
Sullivan Way, West Trenton, New Jersey 
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BIG CYLINDERS 
{TTLE CYLINDERS 


SPECIAL CYLINDERS 


SHORT CYLINDERS 
LONG CYLINDERS 





“duPont Trademark 





Here is the solution to 
“0”- Ring Packing Problems... 


suueee 8-5?” 








This new Catalog— No. OB-1152—tells the story of the Hydraulic 
“Packing Package’”’ that offers one source of supply and undivided 
responsibility for ‘‘O”’ Rings and their companion Back-up Rings 
for all military and commercial requirements. 


Chemiseal "O” Rings of resilient, homogeneous synthetic rubber 
—absolutely non-porous and withstanding the required wide tem- 
perature ranges. 


Gh m-o-green Back-up Rings of chemically inert duPont 
efion*, colored green for identification. Made in three types— 
solid, split and the popular spiral type, preferred by most engineers. 


Advantages are many. Chemical inspections may be eliminated as 
Teflon is non-corrosive. Zero swelling in all hydro-carbons and 
newer synthetic hydraulic fluids. Service temperatures from 
—110°F. to + 500°F. Unsurpassed anti-friction properties. Water 
proof. Non-flammable. Long wearing. Requires no water soak 


for installation. 
iu . 
FLUOROCARBON is 


Ask for your copy of this new Catalog No. OB-1152. 
PRODUCTS DIVISION 


CAMDEN 1, NEW JERSEY 


UNITED 
STATES 


GASKET 


COMPANY 
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Free Literature Offered 
in this Month's Ads 


Continued 





HYDRO-WYPES are described in 
complete detail in a catalog offered 
by Gadgets, Inc. Features of the 
scraper ring are presented along 
with suggested applications. 
Circle 35 on Reader Service Card 


AFTERCOOLERS are covered in a 
bulletin prepared by The Heat-X. 
Changer Co., Inc. Complete speci. 
fications are presented and a dis. 
cussion is offered on the removal 
of oil and moisture from compressed 
air. 
Circle 51 on Reader Service Card 


HYDRAULIC COUPLINGS such as 
needle valves, ball check valves, 
swivel elbows and pipe nipples are 
all described in Catalog +53 of. 
fered by L & L Manufacturing Co. 
Other fittings and accessories are 
presented. 
Circle 65 on Reader Service Card 


AIR/FLUID- POWER EQUIPMENT 
is presented in catalog form by 
Modernair Corporation. Many 
items such as ee tay solenoids, 
pumps, cylinders, air controls, com- 
pressors and many others are de- 
scribed. 
Circle 75 on Reader Service Card 


AIR-GAS-STEAM TRAPS are cov- 
ered in Catalog 75! prepared bY 
W. H. Nicholson & Co. Types avail- 
able and features of each are pre- 
sented. 

Circle 77 on Reader Service Card 


HYDRAULIC CYLINDERS are cov- 
ered in a 32 page bulletin now 
available from Pathon Manufactur- 
ing Co. Features and specifications 
of the types of cylinders made, are 
outlined. 

Circle 84 on Reader Service Card 


LEATHER PACKINGS which can 
be custom manufactured, are out- 
lined in a Packing Data File offered 
by J. E. Rhoads & Sons. Packing re- 
quirements such as type, service, 
pressure, temperature, dimensions 
and quantity can be submitted to 
the company for individual specifi- 
cation handling. 
Circle 93 on Reader Service Card 
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to hold down 

oil temperature 

in this high pressure 
Battersby 

pump unit 


1. ROSS EXCHANGER 


Maintaining pressures up to 5000 psi, through its 
oil-operated pressure generator, this Battersby 
pump unit is bringing new efficiency to a wide 
range of hydraulically operated equipment, ac- 
cording to its manufacturer. 

One of the reasons: Hydraulic fluid tempera- 
tures are safeguarded. To prevent lost capacity 
through slippage, The Battersby Company, 
specialists in fluid power systems, furnishes a 
Ross Type BCF Exchanger. Proper cooling is 
assured. 

Selected repeatedly for extreme ruggedness, 
Ross Exchangers are designed and built to with- 
stand punishing hydraulic shock. Tough, ductile 
seamless copper shell and brass forgings can well 
absorb the extra load. 

Completely pre-engineered and fully stand- 
ardized, a wide range of Ross Type BCF Ex- 
changers is promptly available to meet most 
requirements. More details are in Bulletin 1.1K5. 


Write. 





KEWANEE-ROss CORPORATION 





DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


1464 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


’ 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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for Rust, 
Sludge or 
Foam 


When a hydraulic system gets a fill of Texaco 
Regal Oil (R & O), the “No Admittance” sign goes 
up for the enemies of efficient performance. Tests 
show Texaco Regal Oil (RGO) has more than ten 
times the oxidation-resistance of ordinary turbine- 
quality hydraulic oils — and experience proves it 
far superior in preventing sludge, rust and foam. 

That is why operators everywhere report that 
Texaco Regal Oil (RGO) gives them smoother 
hydraulic performance, eliminates unscheduled 
shutdowns, adds years to pump and other parts 
life, and lops dollars off maintenance. costs. 

There is a complete line of Texaco Regal Oils 
(R&O) to meet the requirements of all types and 
sizes of hydraulic units and all operating conditions. 

When changing over to Texaco Regal Oil 
(R & O), first clean the system with Texaco Flush- 
ing Oil (R&O). This removes loose rust, sludge 
and other material, and allows the Texaco Regal Oil 
(R&O) to function at full efficiency for its years 
of life. 

Let a Texaco Lubrication Engineer give you the 
whole story. Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO Regal Oils (R&0) 


FOR ALL HYDRAULIC UNITS 
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Names of prize winners in the 1953 Prize 
Paper Contest were published in October. 


Four prize articles are included in this issue. 





How AIR POWER 
Solves a Motor Assembly Problem 


By Thomas Baxter 
and Charles G. Spicer 


FTER the la.ninations of a motor rotor have been 
stacked with the required skew, and the shaft 
inserted, copper bars have to be placed in the holes 
around the periphery, Figure 1. Mechanical machines 





THOMAS BAXTER, CHARLES G. SPICER, Tool Department, 
Leland Electric Canada Ltd., Guelph, Ontario. 


which were modified shapers have been doing this 
work, 

About two years ago, it became necessary to make 
an additional machine, but no shapers were available 
so an air operated machine was designed and built. 
This was a vertical machine, and the copper wire 
(.140” dia.), as it came from the reel, was passed 
over a pulley at the top of the machine, through a 
straightener, then through the gripper attached to the 
main cylinder and into the rotor. Knives, pneumati- 
cally operated, cut the wire and immediately after- 
wards the rotor indexed one hole ready for the next 





FIG. 1. THE JOB; Tooling was de- 
to feed copper bars into ro- 
tors used on fractional horsepower 
motors, The rotors vary in length 
and the amount of skew varies. 
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length of wire. This process repeated until the rotor 
was completed when the machine stopped. 

The table on this machine was adjustable for differ- 
ent skew angles and it meant, by the nature of its 
construction that realignment was necessary for every 
change in skew angle. It was found by experiment 
with this first machine that as long as the copper wire 
was aligned properly with the entrance to the hole it 
did not matter at what angle the wire was fed. Con- 
sequently, on the second machine, described in detail 
here, the table was made non-adjustable at an arbi- 
trary angle of 10 degrees and by feeding the wire in at 
the same end of the rotor as the indexing is done, the 
entrance of the hole is always in alignment with the 


incoming copper wire. 


General Description 


The machine shown in Figure 2 performs the opera- 
tion by straightening the wire as it comes from the 
reel, inserting it in the rotor to the required length, 
cutting off the wire and indexing the rotor a hole at 
a time, until the rotor is completed. 

An angle block sliding holder “A” is equipped with 
round bearing blocks fitted with bronze bushings or 
bearings. This block moves back and forth horizontally 
on two ground bearing shafts “B” 15 inches diameter. 
On the forward stroke a bulldog gripper “C” (see also 








Figure 3) takes hold of the wire and under the infly. 
ence of the main cylinder pushes it through a tube 
“D” whose bore is a free fit for the copper rod 


throughout its entire length. This tube prevents the 


wire from buckling or bending. After passing through 
this tube the wire emerges through the index plate 
and into the rotor. When the main cylinder has 
reached the end of its stroke the wire has been inserted 
into the rotor to the required distance and pneumati- 
cally operated cutters on block “H” cut off the wire 
(Figure 4). 

As soon as the wire is cut off the rotor indexes one 
hole and the main cylinder returns. On the return 
stroke, the gripper “C” releases the wire and another 
gripper “E” of the open type prevents the wire from 
slipping back with the plate “A”. When the main cyl. 
inder has returned it trips a switch and immediately 
moves forward again and so the process repeats until 
when the last hole is reached a projection on the index 
plate trips a switch which prevents the main cylinder 
from operating on its forward stroke. 

The different lengths of wire required to suit the 
various rotor lengths are obtained by the use of horse. 
shoe gauge blocks “F” which are placed on the piston 
rod of the main cylinder and control the length of the 
return stroke. Working in conjunction with these 
blocks are a set of quick locking rods “G”. These 


FIG. 2. THE MACHINE: Copper wire fed in over the pulley goes through straighteners, grippers, through a tube 
into the rotor. Once the rotor is clamped in place the entire operation is automatic. Wire is fed to the proper 


length by movement.of the sliding holder which is powered by the main cylinder. 


Straightener 


Main cylinder 
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release the wire on the return stroke. 


then indexes one hole. 






































FIG. 3. DETAIL OF the bulldog wire grip- 
per. Four steel balls running in a cone grip 








Piston rod of cutting cylinders 




















Cover plate removed 








the wire as it is pulled forward from the 
guide pulley into the rotor. The gripper balls 


FIG. 4. CUTTERS are actuated by a single 
acting air cylinder. The piston rod actuates 
a lever which closes the knives through a 
wedge action. With the wire cut off the rotor 








Knives open 
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FRONT VIEW of the machine shows the rotor 
loaded into place. A steel rod is used to line the 
rotor up with the wire feed tube. The rod is re- 
moved after the rotor has been clamped and the 
automatic cycle is started by a push button. 


SIDE VIEW shows the two cylinders which con- 
trol the pawl and ratchet indexing mechanism. 
The bulldog gripper is seen at the right, with 
copper wire being fed through it into the tube. 
On the left is the cutoff cylinder. 


Tods trip the switch which cause the main cylinder to 
operate on its forward stroke. 

In order to ensure the line-up of the rotor and index 
plate a steel wire rod of the same diameter as the cop- 
per wire is passed through both rotor and index plate 
Which is removed as soon as the rotor has been 
Glamped by a quick lock clamp. The machine is then 
ready for starting. An air hose from one of the quick 
exhaust valves on the machine is fed to the bulldog 
Stipper to blow out particles of copper which might 
accumulate in there. 


Operation of Indexing Mechanism 


Normally the larger cylinder, in Figure 5, is ener- 
gized and holds the ratchet firmly against the pawl. 
The rest of the stroke of the cylinder ‘being taken up 
by the brake slipping on the drum to which the ratchet 
is attached. When the indexing mechanism is brought 
into play, the large cylinder exhausts and the siaaller 
one is energized. This trips the ratchet over the pawl, 
one tooth. The large cylinder is again energized, the 
steep side of the ratchet is brought firmly against the 






































































i 
QUICK 
EXHAUS 
ldexing cylinders 
= : 
4 WAY i~ 
—www1 spring LOADED FIA/A_IS 
| 














FIG. 5. INDEXING is controlled by these two 
‘cylinders. With power to the large cylinder 
the ratchet is held against the pawl. Slipping 
of the brake drum takes up the rest of this 
cylinder’s stroke. 


FIG. 6. PNEUMATIC CIRCUIT for the copper 
bar feel and cutoff machine. Speed of exhaust- 
ing the cutting cylinder largely determines cy- 
cle time. Five limit switches control the se- 
quence of operation. 
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pawl and the brake slips to allow the cylinder to move 
to the end of its stroke. 


Pneumatic Circuit 


When the main cylinder, in Figure 6, is at the end 
of its stroke it trips switch 1 which reverses the four 
way valve and causes the piston of the main cylinder 
to move to the opposite end where it trips switch 2. 
This switch actuates the three way valve controlling 
the cutting cylinder, causing the copper wire fed in by 
the last movement of the main cylinder to be cut off. 
When the cutting cylinder reaches the end of its 
stroke it trips switch 3 which reverses the four way 
valve controlling the indexing cylinders. Normally the 
3 inch diameter cylinder is energized, but as soon as 
the valve reverses, this cylinder exhausts and the 244 
inch diameter cylinder is energized. The latter trips 
switch 4 which reverses the four way valve of the 
main cylinder. As soon as the piston rod of the main 





cylinder has left switch 2, the cutting cylinder retracts 
and the indexing cylinders return to their normal 
position. 

The process repeats until a projection on the index 
plate shaft operates switch 5 which open the circuit 
of switch 1 causing the piston of the main cylinder to 
remain in the returned position. A push button on the 
panel of the machine short circuits switch 5 and allows 
the process to restart. 

Speed of operation of the machine is governed to 
a large degree by the speed at which the cutting cyln- 
der can be exhausted. 

The quick exhaust valve first used gave the machine 
a cycle time of about 60 secs. This valve has been 
changed and the machine now completes a short rotor 
in about 48 secs. and the longest ones in about 53 secs. 

The machine uses about 25 cu ft free air per minute. 
About 40 rotors can be completed using 1000 cubic 
feet of free air. This air costs about 10 cents. 
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>| HI-LO HYDRAULIC CIRCUIT 
Develops 12000 psi Gas Pressure 


Specially designed gas booster uses a basic two 
pump circuit to achieve high operating efficiencies 
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EMPERATURE control on this gas booster was a 



































problem. To solve it, Haskell Engineering & Sup- 
ply Co., in Glendale, California, piped the circuit, so ae | eae 
that the hydraulic system oil circulates around the gas 5335 O-GAS 





cylinder. This also increases packing life. 
The system is controlled with a solenoid operated, 
3 position, 4 way directional valve. Power is supplied 
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ts by a pair of constant displacement pumps, driven by : 

al a double-ended, 10 hp electric motor. Both pumps amon +---F 
deliver their combined volumes, to rapidly move the 

X single stage, double acting gas booster. When pressure 

it builds up, the large volume pump is unloaded to the 

0 tank. Final hydraulic pressure of 5000 psi, developed 

e by the small volume pump creates gas pressure output panne one buenas 

s of 12,000 psi. At pressures from 1250 to 5000 psi, the 
gas pump displaces about .9 chm. Check valves, gas 

A cylinders and cycling mechanism reduce dead or un- 


swept volume to less than 114 percent of total piston 
displacement, which permits attainment of extreme 
pressures. 

Because gases at high pressures do not follow 
Boyle’s law but behave somewhat in between a gas 
and a liquid, improved performance in booster out- 
put is obtained. Nitrogen for example will vary from 
Boyle’s law as much as 80 percent at 200 atmospheres. 


The variation is different for different gases and pres- 
sures. 








WIRING DIAGRAM 
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By Edward L. Bronstien, Jr. 
and Richard A. Fisher 


PNEUMATIC FORMING 


competes with mechanical 


T FIRST thought one does not immediately as- 
pelt a mattress factory would utilize much in 
the way of pneumatic machinery. However, the ma- 
chine* described in this article was designed in the 
engineering department of The United States Bedding 
Co., St. Paul, Minn. and built by their machine shop 
for the purpose of producing up to 10,000 units per 
day of an unusual type of hexangular wire spring. 

This spring, Figure 1, is used to reinforce the en- 
tire edge of innerspring units for mattresses. This pro- 
duces a mattress which is firm from edge to edge. 

Faced with the problem of designing a machine 
which would be economical to build and operate, a 
pneumatic-electric type circuit was decided upon. Al- 
though the majority of spring forming machines are 
strictly mechanical in operation, it was felt that an 
electro-pneumatic mechanism would be equally as ef- 
ficient and less costly to build. 


General Description 
The production of 10,000 units per day of the hex- 
* Patent pending 


EDWARD L. BRONSTIEN, JR. and RICHARD A. FISHER, 
The United States Bedding Co., St. Paul, Minnesota. 




















FIG. 1. HEXANGULAR SHAPED springs used to re 
inforce the edge of a mattress innerspring are fermed 
on an electropneumatic machine. 


angular spring resolved itself into three distinct oper- 
ations: 
a.) Straightening and cutting 13 gauge hard spring 
wire preparatory to forming; 
b.) Forming the spring and ejecting it to an operator; 
ce.) Joining the two loose ends to make a continuous 
one piece spring. 

The wire forming machine is completely electrically 
and pneumatically operated—compressed air at 100- 
125 psi pressure, and two electrical circuits, one at 
110v and one at 220v alternating current. 
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Measured by first cost, operating efficieney, maintenance and quality 


of work, this initial installation of an electropneumatic wire form- 


ing machine, in a mattress factory, surpasses pure mechanical types. 


The nueleus of the autematic cycle of operatien is 
an electric timer. This timer consists of a small syn- 
chronous metor which drives a cam shaft; in turn, each 
uf the ten adjustable cams on the shaft has its own 
limit switch so positioned that the cam lobes actuate 
these switches. The limit switches are wired to the 
solenoids on various air valves and when these valves 
are energized, they direct air into the cylinder which is 
designated to work at that time in the cycle. Figure 3 
is a schematic diagram ef the air cireuit employed in 
this machine. Figure 4 is a schematic wiring diagram 
of the electrical circuit. 

Using this approach, it was then easy to attach the 
feeding mechanism directly to the forming machine- 
tying it into the circuit threugh the timer. 

The cycles of operation are the following: 

1. Feeding through the rollers to position the wire and 
cut off the necessary length. 

2. Bottom die stziking and holding the wire in position. 

3. Wrapping gears twisting loops by means of a rack 
and spur gears. 

4. Top die striking to finish the spring. 

5. Ejecting the spring and automatically repeating the 
cyele to begin another spring. 

The total time eycle may be varied by changing 
gears in the timer motor. The timing for each indi- 
vidual operation in the cycle may be varied by increas- 
ing or decreasing the relative angle of the cam lobe in 
relation to the preceding or following cam lobe on the 
shaft. The restrictions to this adjustment are: 


1. Enough of an angle must be maintained to permit 
each operation to do its work. 


2. The cumulative total of all the angles from the first 
to the last must not exceed 360 degrees. 
This particular machine eempletes ene full cycle every 
3 seconds. 

The machine is very compact and contains only the 
timer, double solenoid air valves, cylinders, and a 
small mechanical assembly for the forming and eject- 
ing operation. Most of the parts are standard and 
are re-usable in similar operations if the machine is 
ever dismantled fer any reason. This feature is one 
excellent reason for choosing this particular type of 
machine construction over a purely mechanical device. 


Wire Feed 


To start the automatic cycle of operation, the master 
switch is closed and the timer motor begins to revolve 
the small cam shaft. The first of the 10 cams on the 
shaft actuates its limit-switch. This limit-switch is 
wired to one side of a double solenoid operated air 
valve and directs air into the feed cylinder, driving 
its piston rod and gear rack to the end of its stroke. 

y means of roller clutches, the feed cylinders are 
retated and the wire is pulled from the coil and fed 
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FIG. 2. FRONT VIEW of timer controlled forming 


machine. 


into a wire cut off die block and behind a wire guide- 
plate. With the first slight movement of a floating pis- 
ton in the feed cylinder, the adjustable normally closed 
limit-switch in the feed roller housing is opened, caus- 
ing the timer motor to stop after actuating cam 1. 
After completing the full downward and upward stroke 
for the total wire feed, the limit-switch is again closed 
causing the timer motor to start and revolve the cam 
shaft to actuate the second cam and switch 2 of the 
timer. 


Wire Cut-off 


Limit-switch 2 actuates one side of an air valve. 
This directs air into the bottom of a cut-off cylinder 
which forces a knife upward to cut off the length of 
wire protruding from the die block. With the timer 
motor still running, third cam and limit-switch 3 
are actuated which will in turn actuate the other side 
of the air valve causing air to be directed to the other 
side of the cylinder to lower the knife to its original 
position. 


W ire-F orming 


Cam and limit-switch 4 are then engaged to actuate 
one side of a valve which directs air into the bottom of 
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Pneumatic Forming Machine the wire are forced against two coil forming housings, 





Cam 5 of the timer starts another cylinder which has 


a gear rack attached to its piston rod. This rack ep. 


a cylinder whose piston rod is mechanically attached ages two symmetrically positioned spur gears causi 

to a movable die. This die is forced upward against them to revolve. These gears in turn revolve two form. 
a stationary die and crimps the wire in the shape of ing dogs which engage the ends of the wire and i. 
three sides of a hexangular polygon. While the die multaneously revolve and wrap the wire around the 


holds the wire in this position, the opposite ends of 
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Concluded on page 132 


FIG. 3. AIR CIR. 
CUIT for wire 
forming machine, 


FIG. 4. ELECTRI. 
CAL CIRCUIT in- 
cludes a synchro- 
nous motor timer 
which drives a 
camshaft having 
10 cams. Each ad- 
justable cam ac- 
tuates limit switch. 
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DESIGN of 
HYDRAULIC SYSTEMS 


for Heavy Presses 








sh ai 1 val 
sh ila me sons valve Par t 2 Valves 


By Arthur Greensite first valve body. “B”. In the position shown, fluid in 
chamber “C” is sealed off from chamber “D” by 


Wirt. the functions of heavy press valves paral- means of the cone seat “E”. This seat is ground and 
le 


1 those of their counterparts in oil hydraulics, lapped making it completely leakprook. Pressure in 
there are in many cases radical differences in design chemlien “C" te encliabis to te Ghathee tend: 
and construction. Essentially, the main reasons for ing spindle diameter “H”, and through a hole in “G” 
these differences are: is also available about spindle diameter “F’’. Diameter 

a instead of oil, is the fluid medium “H” is slightly greater than diameter “F” and the 

ee expuctiics of Ligher peuneem pressure on this difference in area acts to seat the 

A . “s : : spindle on the cone seat together with the pressure 

complete discussion of the considerations lead- tng - . 
arte the desten of a high peeseue, Meh cana due to spring “J”. The four valve bodies act in effect 
sd si rer eat 80 as stop valves, and when combined in a valve block 


directional control valve (or simply “Control Valve”) 


would be quite lengthy and is beyond the scope of as shown in Figure 1, act in the same way as the 


conventional four way valve in oil hydraulics. 


this article. However, the main features of such a valve —s ; 
may be discussed and its operation analyzed. Such a the design - ada ptable ad almo Gag; SE. O8 Bane 
valve.ic astrated in Fieure 1 ’ sure, and with suitable disposition of valve bodies 
ie estalets of o fm . poner ee a and stem control, can perform a multitude of func- 
6 . tions with a maximum of economy in space and cost. 


which are mounted four valve bodies “B”. The valve 
block is drilled and bored to receive four flange pipe 
connections and convey the working fluid through 


Problems with Spindle Type Valves 


the valves in a predetermined manner. As a directional control, a shifting spindle type 
Each valve body contains a spindle which is actu- valve is rarely used in heavy press installations. Why 
ated by a cam, solenoid, or other means. In the this is so will become apparent in discussing the in- 
neutral position, all spindles are down and all valve herent limitations of the shifting spindle design. 
ports blocked. For sequence operation, the cams which In the first place, there is the phenomenon of “seiz- 
actuate the spindle are mounted on a common shaft. ing” or “locking”, a condition whereby the resistance 
To describe the operation of the valve, consider of the spindle to shifting is so great as to render the 





valve inoperative. This is due to the eccentric annulus 


ARTHUR GREENSITE, Design Engi L Constructio . 
a that is inherent in the clearance fit between spindle 


Co., Inc., New York N. Y. 
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FIG. 1. Control valve design handling large volume 
high pressure water on a high tonnage press. 


and bore; fluid pressure in this annulus tends to 
“lock” the spindle against the bore and considerable 
force must be exerted to overcome this “friction ef- 
fect”. For this reason, some power means, either in 
the form of a solenoid or pilot pressure, is used to 
shift the spindle in the larger valve sizes and at higher 
pressures. 

The fact that some clearance between the spindle 
and bore is inevitable, brings up the problem of leak- 
age. Since the viscosity of water is less than one hun- 
dreth that of the oil generally used in oil circuits, the 
shifting spindle design must be completely discarded 
where leakage cannot be tolerated. 


Prefill Valve Design 


\ typical prefill valve in Figure 2 is illustrated. 
High pressure water enters from pipe connection “F” 
to annulus “G” and acts to seat plug “H” on its seat. 
Annulus “G” is open to cylinder connection “E”. 
When operating to admit low pressure or prefill water 
during the advance stroke, high pressure water is 
shut off at the main control bank. Prefill pressure 
is then sufficient to lift plug “H” and permit the flow 
of prefill water into the cylinder. At the end of the 
prefill stroke, the high pressure water is then directed 
into the valve by operating the main control valve 
and this seats plug “H” automatically. .On return 
stroke, the high pressure connection is shut off and 
pilot pressure is introduced at port “B” acting to 
raise stem “J” which is normally held in the down 
position by constant pilot pressure at port “A” acting 
on the difference in areas of diameters “C” and “D”. 
Lifting stem “J” raises plug “H” permitting.the ex- 
haust water to enter the prefill tank. 
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FIG. 2. A 12 inch prefill valve capable of sustaining 
6750 psi has been designed for the heavy press program. 





The prefill valve is the largest valve on the press. 
For the Air Force Heavy Press Program, Loewy Ex. 
gineers have designed a 12 inch prefill valve to sus- 
tain 6750 psi. The valve, almost 9 feet high, is the 
largest high pressure valve ever designed. 


Automatic Shut Off Valve 


Use of an automatic shut off valve is an important 
safety feature in a heavy press installation. Such a 
valve is shown in Figure 3. For normal operation, 
high pressure water flows from the accumulator to 
the main controls as shown; the plug “C” being held 
in the up or open position by the pressure acting on 
the shoulder represented by the difference in area of 








FIG. 3. Pilot operated shut off valve is an important 
safety feature in the hydraulic press circuit. 
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Where's the Heavy Press Program Now? 


EN heavy presses are still on the Air Force’s pro- 
sala The cut made last summer chopped off four 
out of eight forging presses and three out of nine 
extrusion presses. 

Of the remaining program Loewy Construction Co., 
Inc. is building one 50,000 and one 35,000 ton forging 
press along with three 8000 and one 12,000 ton extrusion 
presses. Mesta Machine Co. is working on a 50,000 ton 
forging press and United Engineering Corp. is sched- 
uled to supply Alcoa with a 35,000 ton forging press. 
One 12,000 ton extrusion press is being built by Lom- 
bard, Inc., and a 138,000 ton extrusion press built by 
Schloeman in Germany completes the presently sched- 
uled program. One of the cancelled forging presses, a 
35,000 tonner being built by E. W. Bliss Co. was too 
far advanced to be junked. Its main members will be 
completed and stored. 

There are still problems. While the presses have been 


designed, and building and installation is underway, 
machine tools to handle the products of these giant 
presses must be fully worked out. Also experience in 
the use of heavy presses is limited. Much is still to be 
learned about tooling design, resultant tolerances and 
size of the work-pieces. 


Too Much Capacity—Too Much Money 


There are economic reasons for cutbacks in the press 
program. The original eight forging presses had an 
estimated output of forgings totalling more than 10 
times the weight of metal used in a peak month for 
forgings in the whole military airframe program. The 
jump in press sizes and press capacity was just too 
much. Budget for the original program was $389 mil- 
lion, because of rising costs the cut-back program alone 
will cost about $300 million. 





diameters “A” and “B”. Any abnormal condition, 
which requires shut off of water, acts to introduce 
pilot pressure at port “D” forcing plug “C” down. The 
purpose of stem “E” is to cut down the effective area 
of the underside of plug “C”. 


High Pressure Throttle Valve 


A high capacity high pressure throttle valve is 
shown in Figure 4. High pressure water, available in 
chamber “A”, is throttled into chamber “B” through 
stem “E”. The valve is operated by means of a motor 
“C”, and stroke limits are controlled by limit switch 
“D”. 

The valves covered in this article are basic types 
and innumerable modifications exist to perform special 


functions. To perform the function of flow control, 
for example, an auxiliary sleeve is introduced in the 
valve body of Figure 1 so that, as the stem is raised 
to open the valve, only a predetermined number of 
small holes in the sleeve are opened thereby con- 
trolling the speed of the operating unit; speed varia- 
tions in the latter may, by a feed back arrangement, 
act on the stem to produce a substantially constant 


speed. : 


The next article in this series will discuss some ele- 
mentary circuits for heavy presses utilizing these 
valves. A final article will cover some of the ramifica- 
tions of the control problem with special emphasis on 
safety and hydraulic shock. 
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FIG, 4. Stroke limits on this mo- 


tor operated throttling valve are 
controlled by a limit switch. 
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Honorable mention awards were given to the following two articles | 


submitted in the APPLIED HYDRAULICS Prize Paper Contest 


Hydraulic Control System ‘ 
for cam milling machine if 





10 MP 
By William F. Morgan Layout of the machine and the hydraulic circuit is | 

shown in the accompanying illustrations. ELEC 

NE of the most costly jobs in a machine shop For the spindle drive circuit a constant torque hy- Ga 

is the production of cams for automatic screw draulic transmission is used. This includes a 10 hp 5H 

machines. For the machining of drum cams used in electric motor driving a variable displacement axial ; 

the National Acme Company’s machine shops, a spe- piston pump. The pump supplies oil to a fluid motor 

cial hydraulically controlled milling machine was de- which drives the tool through a gear train. Along 
signed and built. with the relief valve, extra overload protection is pro- 

Because the cam miller is required to turn out cams vided by the pressure switch. — 
with various “leads” and “rises”, machine setup had The tool spindle housing is mounted on a combina- 
to be simple and fast. Hydraulic operation was selected tion of “V” and flat ways. Movement of the milling 
for the contour control mechanism, and, because in- cutter must accurately follow the master former. Con- 
finitely variable speed control was desirable for the tour control is accomplished by a follower circuit. The 
tool spindle drive, the master former drive and table tool head is actuated by a differential cylinder (B). 
drive, hydraulic transmissions were selected for these Movement of the cylinder is controlled by the tracer 
operations. Also movement of the work table for load- valve (D), connected to the rod end of cylinder (B), 
ing the work is accomplished by a hydraulic cylinder. and the volume from the 3.3 gpm pump connected to 
the head end. This pump pressure is also directed to 
OIL POWER drives the tool spindle, the work the pressure port of the tracer valve. Oil at constant 
table, and the master former. An oil controlled pressure of 800 psi, as determined by the relief valve 
tracer mechanism gives a cam cutting accuracy setting, is supplied to the head end while a controlled 
of .001 inch. source is supplied to the rod end by the tracer valve. 


The unbalancing of volumes created through the tracer 
spool movement causes the head to move. Movements 
of .001 of an inch are accomplished. 

To protect the work from damage caused by over- 
travel of the tool head, vent port (X) is in the tracer 
valve. If the spool should overtravel in either direc- 
tion because of some mechanical failure, port (X) 
would open the relief valve vent to atmospheric pres- 
sure and drop the pressure on cylinder (B). 

Machine setup for each cam is simplified by the 
use of the adjustable slide (C) to position the tool, and 
by having a starting point marked on each master 
former the roll on the tracer valve actuating rod is 
readily lined up. Once the machine is in line with 
a master former it can not get out of position. This 
makes positive duplication very simple. The actuating 
rod rides in linear ball bushings (E) which greatly 
reduce side thrust friction. 

Power to drive the work table and the master former 
is supplied through a gear train by a fixed displace- 


WILLIAM F. MORGAN, National Acme Co., Cleveland, 9. 
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Cireuit layout for cam milling machine 


ment motor. An.8 gpm pump driven off the double 
ended electric motor used in the spindle drive circuit 
supplies oil for the table and master former circuit. 
Gear trains keep the rotation of the workpiece in 
synchronism with the master former. Speed of rota- 
tion is controlled by the pressure compensated flow 
control valve which meters the volume of oil to the 
fluid motor. Direction of rotation is controlled by a 
four-way spring centered solenoid operated valve. 
Engagement of the drive for feed or rapid traverse is 


accomplished with valve (K). With the valve deener- 
gized, worm (F) is engaged to put the drive in feed. 
Energizing the valve shifts the clutch through cylinder 
(H) to put the drive in rapid feed. The work table 
is rotated by worm and worm gear (L) which is driven 
by the same gear train as the master former. Cylinder 
(M) moves the work table so that the work can be 
loaded away from the cutter. Equipping the machine 
with a sine bar attachment makes it possible to cut 
the master cam. 





TEST STAND DESIGN 
to help select piston rings 


By R. W. Hoyt 


Pp ERFORMANCE requirements for piston rings in 
H_ the hydraulic and pneumatic field vary more than 
in any other type of application. The operating pres- 
sure, for example, may vary from atmosphere to 
many thousands of pounds per square inch. Speed of 
operation may vary from static to once a year—to 


R. W. HOYT, Chi : é 
Worth, Texas. ef Engineer, Double Seal Ring Co., Fort 
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several thousand strokes a minute. Some cylinders 
or machines are single acting—others are double act- 
ing—and one even rotates. 

If we could find out just how a piston ring would 
react under these different conditions, we could rec- 
ommend or select the right ring for the job. There- 
fore, we decided to build a test stand that would be as 
universal and adjustable as possible. Our budget for 





Test Stand Design 
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FIG. 1. Schematic of the hydraulic and pneumatic cireuits used on the piston ring test stand. 








this test stand was very limited. 
First, it was necessary to decide what we wanted to 
test. The three questions asked most often are: 


1. What type of ring should be used to do a certain job? 

2. How many rings of what dimension are required to 
do a specific job? 

3. How much leakage will result in certain applications? 


We found that we could solve a great majority of our 


FIG, 2. Test stand being used to test endurance of new 
types of piston ring coatings. 

























problems if we could test piston rings at varying 
hydraulic pressures up to 2500 psi and varying pneu- 
matic pressures up to 150 psi. By putting these limita- 
tions on our test stand, we are able to keep our equip- 
ment quite simple and of low cost. 


Cylinder Design 


We designed a cylinder of 7.156 inch bore because 
that was one of the popular sizes for hydraulic cyl- 
inders. We placed a piston in this cylinder which had 
normal diametrical clearance and three ring grooves 
.312 inch wide by approximately 9/32 inch deep in 
order to accommodate rings of standard radial thick- 
ness. We made piping arrangements which would 
enable us to take off pressures below each of the in- 
dividual three rings. This would promptly indicate 
the pressure differential between each ring and show 
just how much pressure each ring would hold. We 
made provision for either applying a static test or a 
reciprocating test. 

Further than this, we connected a flowmeter into the 
system so we could exactly measure the blow-by past 
each ring individually. We kept before us the ne- 
cessity of easy and quick change of pressures and also 
change of medium from air to hydraulic. 

The electric motor drives a fixed displacement pump 
which can build pressure up to 2750 psi. The oil which 
then passes through a filter, relief valve, accumulator 
and pressure regulator is carried to a manually op- 
erated oil shut-off valve. Up to this point, there is an 
entirely separate system for air operation. Air is taken 


Concluded on page !32 
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FLOW 
MEASURING 


INSTRUMENTS 


. . .applied to oil hydraulic systems 


Measurement of fluid flow is given a great deal oj 
attention because the flow meter indicates both the 
demand and output of a pump. As engineers we insist 
on a given output for given load conditions and also 
evaluate our accomplishments in terms of efficiency. 
Therefore, our basic problem is to determine the best 
method of obtaining the flow rate of a pump, so we 
can determine its efficiency. 


N the field of flow measurement perhaps every 
form of device has been applied to transform a 
high rate of motion to a reading that can be grasped 
with the normally slow response of the human being. 
We cannot follow a molecule, or even a thousand mole- 
cules, at a rate of more than about 20 feet per second 
if we are allowed to watch it over a distance of one 
foot. However, experts of the past told us that a mov- 
ing particle has inertia or energy, and that this energy 
can be taken from a small mass and applied to a greater 
mass without a loss in energy, but with a definite mo- 
tion being imparted to the greater miss. Consequently, 
a great number of “float” type devices have been de- 
vised for flow measurement. 
In a later period scientists provided us with other 
workable theories on what pressure changes can be 
expected when a liquid passes through a restricted 
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area of a pipe system. We now call this pressure change 
the differential pressure, and on the basis of this dif- 
ferential in pressure several types of flow meters have 
been developed. 

Other principles have been put to work for flow 
measurements in the past two decades which at present 
need more development in order to provide highly 
effective devices for measuring very small or very 
large flows at both high and low pressures. These 
later methods will complete our present working spec- 
trum. One such device gives a flow reading which is 
dependent on the heat carried away by the fluid. 
Another device measures flow by sensing the change 
in a magnetic field as the fluid passes between the 
poles of an armature-pipe arrangement. 

Experience has proven that for an open-circuit tes! 
setup the most accurate method of measuring pump 
output is still the weight per unit of time method. Its 
error is less than 1 percent for 95 percent of the time. 
but it must be remembered that time element may be 
less than .01 percent of the total test time. Flow meters, 
however, can be maintained to operate within an 
average accuracy greater than 99 percent. 


The Rotometer Flow Gage 


Several versions of the inertia-type gages are avail- 
able. The basic working parts of this type of gage are 
simply a variable-area meter consisting of a trans- 
parent tube, and a metering float that is displaced up- 
ward by an upward flow of fluid through the tube. 
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. . « flow meters provide continuous 
pump performance data . . . show 
effects of temperature change and 
valve action 


The tube and float arrangement is calibrated as a unit. 
The calibration graduations are placed on the tube 
or on the body of the meter, and allow the user to 
read the flow directly. The float, which is normally 
made of steel, is designed in such a way that it will 
rotate and rise as the fluid passes. The rotating action 
helps to establish and maintain its central position in 
the tube. The freely-moving float not only rotates at 
a higher speed, but also takes a higher position in the 
tube with a higher rate of flow. The tube is normally 
tapered, with the greater area at the top, to prevent 
the float from restricting the flow and to produce a 
greater linearity in flow readings over its specified 
range of operation. These meters are designed around 
a strong, pressed steel structure that enables them to 
take full line pressures and hard use. 


The Indicating and Recording Type 
Flow Meter 


An additional modernization has taken place in the 
float-type rotometer. Into the float system of measure- 
ment, an electronic system of recording flow readings 
has been inserted by coupling the rotometer float to 
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FIG. 1. Indicating and recording type flow meter uses 
the basic float system of measurement and an elec- 
tronic system for recording readings. 


a probe system which changes the inductance in a coil 
system, Figure 1. The probe or stem of the float is 
made of soft iron and is allowed to move with the 
float. A coil of a great number of turns is supported 
around this stem in an extended body of the meter. 
This coil is center-tapped so it can be used as two 
legs of a Wheatstone bridge circuit. 

For a condition of no flow, the bridge circuit is 




























FIG. 2. Turbine type flow meter has a rotor which spins 
at a rate proportional te the velocity of the fluid 
passing through. 


balanced, and its output to the recording device is 
zero. For a flow condition, an unbalance occurs be- 
tween the two ends of the flowmeter coil; that is, the 
upper coil has a greater amount of inductance than 
the lower coil. This unbalance is then amplified and 
fed into an unbalance-detector circuit. This circuit 
drives a null balance system for instantaneous re- 
cording. 

Null balance systems are normally drift-free and 
quite stable; the detecting device is not required to sup- 
ply power to any part of the system and acts only as a 
relay in the total system. Electrical devices which use 
the null method have an additional advantage in that 
the electromotive forces are balanced and no current 
flows through the galvanometer circuit at the moment 
of measurement. Nor is this circuit influenced by 
variations in the electrical resistance of conductors, 
inequalities in windings or by variations in the strength 
of a magnetic field. 

It is felt that the inertia-type gage has a very defi- 
nite place in performance and endurance testing of 
pumps. It will provide continuous pump performance 
data which can be checked against other performance 
data such as effects of temperatures, or the effects of 
valve action on the pump system. For this type of 
meter a calibration of the recording system can be 
checked against the rotometer position at any time by 
comparing the chart record with the graduations on 
the tapered tube. These recording devices can also be 
provided with a mechanical-electrical device which 
will count the total number of gallons pumped during 
the period of testing. 





Turbine Type Meter 


Another variation in rotometer design has also ap- 
peared, lending itself to measuring and recording fluid 
flow, it uses only the rotational motion of the float. 
This meter, Figure 2, can no longer be classified as 
a float type. The sensing element consists of a housing 
designed for direct mounting in a flow line. The hous- 
ing supports a rotor which spins at a rate proportional 
to the velocity of the fluid passing through the unit. 
This rotor contains an internally-mounted permanent 
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This is the third article in a series describing instrumentation technique 
applied to the development of hydraulic circuits. “Electronic Instrumenta- 
tion”, the first article, appeared in the April issue and described devices 
for measuring pressure, strain, force and motion. “Temperature Measure- 
ment” was the subject of Mr. Kressin’s second article in July. Vibration 
measurement and control devices will be the subjects of subsequent articles. 


magnet that generates a voltage in a pick-up coil 
mounted on the outside of the sensing-element housing. 
The frequency of this induced voltage is the same as 
the rotational speed of the rotor, which is proportional 
to the rate of flow. 

In this type of meter the speed of the sensing rotor 
is almost entirely independent of fluid viscosity, pres- 
sure, temperature, specific gravity, and other varying 
factors in fluid characteristics. The signal generated 
in the pickup coil is normally fed into the highly 
stable converter that transforms it into a continuous 
voltage whose magnitude is proportional to the fre- 
quency of the signal. From this conversion point, a 
standard strip chart or circular chart recording in- 
strument can be used. 


Orifice Type Meters 


Another widely used flow meter is the differential 
or head meter, Figure 3. This device embodies a con- 


stricting orifice, which when placed in a flow line will 
create an artificial pressure drop in the line that is 
directly related to rate of fluid flow in the pipe. In 
its simplest form the sensing device is a U-tube manom- 
eter, and the flow rate Q is proportional to a con- 
stant for the orifice times the square root of the pres- 
sure difference. 


For many applications the conventional mercury 
manometer can serve satisfactorily as the sensing de- 
vice, but why stop there? The process of converting 
those readings to flow readings is definitely time-con- 
suming, and tedious. There is also the possibility of 
transferring the mercury in the manometer into the 
system. Since the pressure change is virtually instan- 
taneous across the orifice and since a mercury manom- 
eter will not follow quick changes in pressure, it 
seems to be against good judgment to use only a mer- 
cury manometer. Instrument manufacturers have re- 
placed the mercury manometer with a “mercuryless” 
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FIG. 3. Orifice type meter creates 





a pressure drop in the fluid line 
that is directly related to the rate 
of fluid flow. 
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FIG. 4. Differential converter used 
in the orifice type flow meter. Air 
pressure opposes the motion caused 
by the differential pressure. Flow 
of air from the comverter can be 
made directly proportional to the 
flow in the line. 











Flow Measurement 





type of manometer that will sense the differential pres- 
sure and will transmit the measurement to a flow re- 
corder. The sensing device, Figure 4, is a diaphragm 
whose sides are subjected to the two pressures. The 
mechanieal motion of the diaphragm is transmitted 
through a mechanical balance beam to a pneumatic- 
balancing bellows and a flapper nozzle system. Ai: 
pressure from the supply is then bled through a re- 
striction into the pneumatic-balance system and acts 
in opposition to the motion or force caused by the 
differential pressure. Therefore, the flow of air from 
the converter can be made directly proportional to the 
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FIG. 5. Electromagnetic flow meter provides a measure- 
ment which relates instantaneous flow rate of a pump 
to the pump stroke and the pump output pressure curve. 


differential pressure or directly proportional to the 
flow in the line. This system, as you perhaps have al- 
ready realized, operates without electronic tubes. Its 
greatest advantage lies in the fact that one converter 
can be used for several flow ranges within its maximum 
range. A new operating range can be established by 
simply rotating a range adjustment nut that changes 
the fulcrum point of the beam. However, for this sys- 
tem a separate source of high pressure air must be 
supplied. 


The Electro-Magnetic Flow-Meter 


It should be noted that the instruments described 
above are very useful in the determination of general 
flow data when such tests as long-period endurance 
tests, production line tests, or general performance 
tests are required. However, during the early stage 
of development of a pump, it may be desirable if not 
necessary to obtain a relationship between the pump 
stroke, its output pressure curve, and the instantaneous 
flow. To accomplish this a new electromagnetic flow 
meter, Figure 5, is available. 

Basically the electromagnetic flow meter is simply 
an electromagnet whose pole pieces are placed at 90 


degrees to the direction of a flow line. If a fluid is 
allowed to pass through the tube, the magnetic fieki 
will induce an emé in this fluid proportional te the 
rate of flow. The fluid acts like a conductor ig g 
normal magnet-conducter circuit. The intensity of this 
emf can be measured across two electrodes with a 
sensitive galvanometer. The electrodes are placed jx 
the same plane as the magnet but at 90 degrees to the 
pole pieces. This output could also be amplified and 
then measured or viewed on a cathode-ray oscilloscope, 
This system will work satisfactorily if either a ¢on- 
stant or altering magnetie field is established by the 
magnet. This system performs equally well for both 
turbulent or laminar flow. However, under both con. 
ditions, it measures the average velocity ef flow. 

The hydraulic engineer, and the process-control en- 
gineer who use flow measuring instruments have sepa- 
rate and distinct problems. One, the hydraulic engi- 
neer, is concerned with the development of a single 
component, whereas the process control engineer con- 
trols a number of components in a continuous manu- 
facturing process. However, in both cases the engineer 
must have a complete picture of how his system is 
functioning. Also, both must first measure the 
parameters of their systems. Controlling these param. 
eters is only an additional phase that has lent itself to 
proper component operation. 

It should also be remembered that all flow measur- 
ing devices possess very definite characteristics that 
determine the success with which they can be applied 
not enly to a development program, but also control 
of a given process. This is especially true in the meas- 
urement of fluid flow in pipe lines, and its control is 
definitely one of the most important concepts in the 
determination of pump capacity. It also ranks as one 
of the most important in the field of industrial pro- 
cesses, in that it permits the determination of quanti- 
ties of fluids pumped. 





New Book 


"Pipe and Tube Bending" 


This practical working manual, prepared by Paul S. 
Schubert, describes and illustrates all of the six com- 
mon methods of bending ferrous and non-ferrous pipe 
and tubing, the fixtures machines and devices used. 
Written for shop and field men, designers and engi- 
neers, the descriptive information and data on various 
methods is arranged so that the reader may become 
familiar with their respective advantages and disad- 
vantages. Each method is taken up in detail, the avail- 
able machines described and procedures for the dif- 
ferent types of bending are given in detail. One entire 
chapter is devoted to layout of pipe for bends, with 
formulas for various degrees of bends and data on 
minimum bends. Over 150 photographs and line draw- 
ings and 15 tables add to the value of the manual. 
“Pipe and Tube Bending” is published hy The Indus- 
trial Press at $5.00. 
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Part 3 


Industrial Applications 
(Concluding section of ao three port articie! 


LTHOUGH servomechanisms have been used in 
certain industrial processes for many years, their 
full capabilities have only been realized in specialized 
fields during the past decade. A great many new appli- 
cations are now possible, utilizing the improved tech- 
niques and components which have become available 
to meet the more stringent military and industrial re- 
quirements. Several typical examples of such potential 
applications will be described, together with some in 
actual use, which exhibit the trend toward greater ac- 
curacy and fidelity of following, or in certain cases, 
unusual damping means for long time constant proc 
esses. 
The machine tool industry is one where the applica- 
tion of servo controls is particularly advantageous. 
mostly for automatic or semi-automatic production of 
precision parts. Quantity manufacture of turned pieces 
is now very well handled by automatic screw machines, 
providing the tolerance requirements are not too 
severe. Accuracies are obviously limited by the ab- 
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sence of any automatic compensation for wear of the 
cutting tools and looseness of moving parts, which can 
only be partly corrected by periodic manual adjust- 
ment after spot checking samples of work completed. 
To obtain better uniformity between individual pieces. 
a continuous measurement of critical dimensions is 
necessary, together with automatic means for controll- 
ing the feed from the measurement obtained. In other 
words, a closed loop system must be substituted to 
overcome the inherent uncertainties of the open loop 
on a standard machine. 

Actually, some form of grinding process is generally 
employed when high precision is required, and is a 
relatively costly method due to the time required for 
checking dimensions during the grinding operation. 
Wheel wear, lead screw inaccuracies and bending of 
the work, all contribute to errors between dimensions 
obtained and the feed calibration. The operator must 
therefore check each piece at least once before the 
final cut, which introduces human errors and resulting 
rejections as well as delays. Figure 1 shows the basic 
control system for an automatic grinding operation 
that has proved quite successful in eliminating rejects 






































FIG. 1. Basic control system for an automatic grinding 
operation. Size is accurately controlled by the servo. 


and reducing labor costs. A commercially available 
electronic gage is used to continually indicate the work 
diameter and provide a voltage V, directly proportion- 
al to the variation from the size desired. A second 
voltage, V2 from the programmer is compared with 
the gauge output from an error signal which is ampli- 
fied to actuate a driving motor coupled to the feed 
handwheel. A typical program curve is shown, whose 
slope determines the rate that material is removed from 
the work, which decreases as V2 approaches zero in 
order to provide a smooth finish. The final dimension 
is controlled entirely by the gage output, which auto- 
matically retracts the grinding wheel when the desired 
size is reached. 

This type of automatic control may be readily ap- 
plied to any machining operation where the work can 
be continuously and accurately measured, and is eco- 
nomically justified if the advantages of speed and uni- 
formity of finished pieces outweigh the initial invest- 
ment. 


Servos for Inspection Work 


Servomechanisms are also beginning to play an im- 
portant part in the inspection of finished work, partic- 
ularly when a permanent indisputable record of re- 
sults is desired. Here, the piece to be checked is 
compared against an accurate master, and the error 
between them is automatically recorded on a greatly 
magnified scale. Figure 2 shows a typical example in 
schematic form, where the radii of two cams are 
compared and plotted against angular rotation. One 
cam follower rotates the housing of a transducer while 
the other rotates its shaft, to develop a voltage pro- 
portional to the difference in cam heights. This voltage 
is compared with the output of a second transducer 
mechanically connected to a recording pen, to form an 
error signal which is amplified to drive the pen. 





FIG. 2. A servomechanism applied as an inspection de- 
vice checks the accuracy of a cam contour, 


Varying the excitation voltage applied to the first 
transducer will expand or compress the scale, and give 
any value of sensitivity desired within the accuracy 
range of components used. If one cam is accurately 
measured by any standard method and the deviations 
from the desired function plotted to the same scale as 
used in recording, the resulting curve may be used as 
an overlay on the following records to show the abso- 
lute errors in all other cams. Such records are often 
kept with each piece inspected, as definite proof of its 
accuracy at all points, and eliminates any need for 
subsequent checking. The fidelity of the recording 
servo must be very high to accurately indicate the 
magnitude of rapidly varying errors while the cams 
are being rotated. 

A similar arrangement may be used to inspect gears, 
potentiometers and other devices where a point by 
point check ‘is either inadequate or too time con- 
suming to be economically feasible. In addition, the 
elimination of all human errors and furnishing of a 
permanent accuracy record are very important factors 
in today’s methods of automatic precision production. 

In application of automatic servo control to certain 
manufacturing processes, a problem often arises in 
obtaining stability when there is a time delay between 
the control and measurement of a particular variable. 
Some types of thin plastic film, for example, are 
formed by forcing a fluid through a slit of controllable 
width onto a rotating drum and into various proc- 
essing tanks, until the final physical characteristics are 
obtained. It requires several minutes after the sheet 
is first formed until it is sufficiently hard to make an 
accurate measurement of thickness, which must be 
closely controlled. If the slit width were adjusted 
directly in accordance with the error in thickness ob- 
tained at this later stage, violent over and under-cor- 
rection would result. However, this may be overcome 
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| de- 
This heavy duty“Commercial” Triple 
Sret hydraulic pump generates fluid power 
sive in abundance to operate the tools of 
oie the multi-functional Gradall. No other 
tely known kind of power transmission 
ons could: successfully furnish the closely 
. as controlled down-pressure and the 
| as smooth, precision tool control which is 
)S0- inherent in this multi-purpose machine. 
™ Three separate fluid power pumps are 
Pst assembled into a single unit, all driven 
ing by one thru shaft to which the primary 
he driving power is applied. It is not 
na unusual for these pumps to operate at 
pressures up to 1000 psi. Total dis- 
rs, charge of about 74 gpm at 1200 rpm 
by could be developed, with the first and 
yn- second pumps each delivering 30.5 gpm 
he to power the cylinders actuating the 
a boom and the third pump supplying 
rs about 13 gpm to the cylinder which 
n. positions the tool. 
z “Commercial” gear type fluid power 
n pumps are heavy-duty—designed and 
e. built for one main objective: trouble 





free service over a long life expectancy. 
Many original equipment manufactur- 
ers today are using “Commercial” 
pumps because they perform better, re- 
quire less servicing, and have proven 
that they save money. 
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by using a velocity servo whose rate is proportional to 
the correction desired, providing the constant of pro- 
portionality is such that the rate multiplied by the proc- 
ess time will equal the required change of thickness. A 
further refinement may be obtained by adding. the 
derivative of measured error to the velocity servo 
input,’ with the proper amount and polarity to obtain 
the final correction in minimum time. Figure 3 shows 
the basic elements and arrangements for an automatic 
control of this type. 

This sort of problem is common to a great many 
industrial processes where some desired physical char- 
acteristic cannot be accurately determined until some 
time after the point where it is controlled. The solu- 
tion now employed usually involves manual adjust- 
ment, which introduces a considerable factor of human 
judgment with its inherent uncertainties. 

The aim of the servomechanism engineer should 
therefore be to remove all uncontrollable factors from 
industrial processes, and provide the means for a sim- 
ple automatic routine in each case where it is economi- 
cally justifiable. In order to do this, he must select and 
carefully integrate the appropriate components to form 
a system which is adequate but not over-designed to 
do a specific job. A wide selection of motors, trans- 
ducers and other components are now commercially 
available in hydraulic, pneumatic and electrical forms. 
In many cases, however, the controller and stabiliza- 
tion means must be individually tailored to meet sys- 
tem requirements. Figure 4 shows one form of electrical 
controller having adjustable gain and damping factors, 
which is adaptable to a large number of applications. 
On the other hand, there are so many possible varia- 
tions in types and levels of input and output, damping 
methods, etc. that a universal controller designed to 
accommodate all such applications would be prohibi- 
tive in cost for any one application. The trend has 
therefore been toward providing elements in the form 
of standardized plug-in packages which may be readily 


FIG. 4. An electrical controller hav- 
ing adjustable gain and damping fac- 
tors. Each controller is tailored to 
meet system requirements. 





FIG. 5. Standardized plug-in pack- 
ages, such as this modulator for han- make up this complete system to 
dling d-c inputs, are combined to 
form a complete package. 















































FIG. 3. Control of film thickness is provided by a servo 
on this industrial process. 


combined to make up the desired characteristics of a 
system. A packaged modulator for handling d-c inputs 
is shown in Figure 5. Similarly, a pre-amplifier, power 
amplifier or de-modulator could be added without 
affecting the basic units, if required. A combination 
of several typical plug-in assemblies forming a com- 
plete servo system is shown in Figure 6. 

By selecting the proper components for the appli- 
cation, and combining them with a good deal of in- 
genuity and experience, servomechanisms can provide 
the basic control systems for industrial processes. The 
result will be a major step toward greater efficiency, 
lower costs and better products in every field of manu- 
facture. 


FIG. 6. Several plug-in assemblies 


provide desired characteristics for 
specific servo applications, 
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A Beginner’s Course in Basic Pneumatics 





Sestion IIl Power and Working Elements 


Air Valves 


Part 3 


Introduction 


units for the control of flow and pressure of air; 
they are the means of delivering a specific volume of 
air to the actuators or cylinders to accomplish specific 
work. We might define an air valve as a mechanical 
device whose parts are arranged to control the path of 
flow of air or to regulate the volume or pressure of 
such flow. 

Distinctive type of valves are found in other fields. 
Steam, low pressure water, fuels, viscous fluids, emul- 
sions and mixtures containing various amounts of 
solids all require distinctive types of valves. While 


A IR valves are a distinctive group of mechanical 





In the September installment discussing cushioning meth- 
ods for air cylinders, Figures 2 and 3 were made avail- 
able by the Galland-Henning Manufacturing Company. 
These photographs showed the design of self-regulating 
and adjustable cushions. ‘ 











some types of construction in valves permit the use of 
air or low pressure water or oil, we will confine our- 
selves to the valves which are distinctive for air. Fur- 
ther, we will not treat high pressure air valves but 
confine ourselves to valves for operation up to 150 psi. 

The most important function of air valves is the 
delivery of air for the proper functioning of a double 
acting air cylinder. For this reason the basic valve is a 
four-way valve. Two and three-way valves have their 
definite applications both as basic and as pilot operat- 


ing valves. Another general characteristic is that air 
valves are small. Air valves with port sizes of 14, %, 
'% and 3% inches are, by far, the most common. Some 
sizes of 1 and 1-14 inch are standard for some types 
of basic valves. Larger sizes are rarely used. 


Classifications of Air Valves 


Air valves may be classified by (1) basic construc- 
tion or design; (2) methods of operation; and (3) 
by function. 

There are two basic types of air valve construction, 
the poppet and the piston. The principal variations are 
the sliding sleeve, the disc and the diaphragm. These 
types of construction will be discussed in detail in 
later installments. 

Air valves may be classified by the method of op- 
eration as: (1) direct; (2) pilot operated; and (3) 
solenoid operated. These also will be treated in de- 
tail later. 

Classification by function is not very accurate in 
some cases. However, due to the established practice 
of some manufacturers of naming valves by the fune- 
tion they perform, i.e., speed control, sequence or, 
quick exhaust, reference to function will be made 
as various types are considered. A general functional 
classification has been set up in the annual January 
Directory issue of APPLIED HYDRAULICS. 

As a start in considering basic types of air valves, 
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The 
Bellows 


AIR MOTOR 





is now available 
with your choice 
of built-in valve 
arrangements 


iy DESIGNING for pneumatic operation of equipment, 
the air engineer can now choose the method of valv- 
ing he prefers — and still have all the advantages of 
integral valve and cylinder construction. 


The Bellows Air Motor — the only air cylinder with 
an integral valve—proven in over 150,000 installations 
—is now available with a range of built-in valve 
controls that offers the engineer every latitude in 
pneumatic design. 


If he prefers to use momentary contact low voltage 
control, standard or explosion-proof, Bellows has it. If 
he prefers 110 volt maintained contact for interlock 
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The Built-in 
<4 Maintained Pressure 
Air Operated Valve 
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<The Bellows Air Motor 
with the Built-in 
Electrogire 
Low Voltage, 
Momentary Contact Valve 


The Built-in 
Manually 
Controlled p> 

Valve 


The Built-in 
“Momentary Exhaust 
Air Operated Valve 


with established electrical circuits, Bellows has it. If 
he prefers to control his pneumatic circuits manually, 
Bellows has it. Or should his designs call for full pneu- 
matically controlled operations, Bellows offers a choice 
of two control systems. 

Basic to all valving arrangements is the time-proven 
Bellows four-way directional slide valve with its inte- 
gral controls for regulation of piston rod speed. Basic, 
too, is the single air connection which may be flexible 
hose, and which does away with multiple piping. 
It is in the methods used to shift the directional slide 
valve that this new flexibility in air control becomes 
so apparent. 

All Bellows Air Motors, with any integral valve 
control, are available in five bore sizes: 1144”, 134”, 
214”, 35%” and 414” and in stroke lengths up to 48”. 
A wide range of mounting styles further adds to the 
flexibility of this compact, self-contained power unit. 


The Bellows Co. 


AKRON 9, OHIO 


Bellows “Controlled-Air-Power” for Faster, Safer, Better Production 
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FIG. 1B, A POPPET type straight- 
way (two-way) line mounted mas- 
ter valve, normally closed operation. 


FIG. LA. SCHEMATIC of a two-way valve. 

















SS 
SSS 


SSH 


' Wi, 

















SS 


BUAAN SIME... 


SSS 





FIG. 1C. A PISTON type, 
port valve used as a 
valve by blocking the center 
















we might divide air valves into three groups: (1) di- 
rectional; (2) flow control; and (3) pressure control 
valves. 

The directional control group contains valves whose 
function is to provide one or more flow paths for the 
operation of actuators or cylinders. A simple approach 
to directional valves is to distinguish various types 
by the number of working ports. For our introduc- 
tion to these valves we can cover the majority of valves 
in this group by briefly describing and illustrating 
the two-, three- and four-way directional air valves. 

The simplest valve is the two-way, with inlet and 
outlet ports. Air passes through the valve when the 
poppet or piston is moved to open a passage; air is 


blocked off when the poppet or piston is in position 
to close the passage. Used primarily to open or close 
an air supply line or for use as a pilot operating valve, 
those valves are used to control the flow of air in a 
line where the flow is in one direction only. It is a 
rather common practice to use a three-way valve, 
with one port blocked as a two-way valve, Figure 1 
shows the schematic of a two-way valve and examples 
of two-way valves available in lines of manufacturers 
of air valves. Fig. lb shows a poppet type valve or 
straightway valve. Two of this type valve are often 
used in a circuit, rather than one three-way, for 
reasons of safety or for obtaining “positioning” con- 
trol of a cylinder. Figure lc shows a piston type three 
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FIG. 2A. SCHEMATIC of a 
three-way valve. ; 

FIG. 2B. PATH of air flow 
through a three-way valve 
in the exhaust position. 
FIG. 2C. A POPPET type 
three-way master valve, 
with solenoid operated pi- 
lot valve. For normally 
closed operation A is the 
inlet, B the exhaust and O 
the cylinder ports. For 
normally open operation B 
is the inlet and A is the ex- 
haust port. 


Illustrations used in 
this article were sup- 
plied by the following 
manufacturers: Han- 
na Engineering 
Works, Hannifin Cor- 
poration, Logansport 
Machine Co., Inc., 
Ross Operating Valve 
Co., Valvair Corpora- 
tion. 
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FIG. 3A. SCHEMATIC of a four-way, two position valve. 


FIG. 3B. PATH of flow through a four-way 
valve in the open and exhaust positions. 

















FIG. 3C. An exploded view of a dise type valve 
for three- or four-way operation. 





port valve with one port blocked to function as a two- 
way valve. This specific valve is used for remote 
control of bleeder and pilot operated master valves 
and for the control of single acting air cylinders. 

A three-way air valve is one that has three ports: 
an inlet port, a delivery port (most commonly called 
cylinder port) and an exhaust port. The arrangement 
is that two ports are open and the third blocked. 
In one position inlet and cylinder ports are open and 
the exhaust port is blocked, in the other position the 
inlet port is blocked and cylinder and exhaust ports 
are open. This type could be used to control a single 
acting cylinder, provided the valve has a neutral po- 
sition. The three-way valve is much more common 
than the two-way. It is used as master valves that are 
pilot operated, as pilot valves and for direct control 
of small cylinders. 


The four-way air valve, two position valve is the 
basic type used to control a double acting air cylinder 
and is the most commonly used. Essentially the four- 
way valve is a combination of two three-way valves. 
They have a common inlet port and generally have 
a common exhaust port. The other two ports are the 
cylinder ports. When a valve is supplied with different 
supply or inlet ports we have a five-way valve. The 
four and five-way valves are used for the control 
of two separate air lines, using only one handle, pedal 
or other actuating means. In addition to the control 
of one double acting cylinder, the four-way air valve 
may be used to control two single acting cylinders. 

The introduction to air valves is completed 
in the next installment with typical examples 
of basic types of construction and methods of 
operation. 
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Operator confidence soars—and so does 
production —with the Schrader Press 
Control. For this control is definitely a 
two-hand device. It is designed so that 
the hands that feed the die must also 
operate the press. Both hands must be 
used simultaneously for each operation 
of the press and cannot stray into the 
danger zone when the ram comes down. 


This increased safety of Schrader’s 
Press Control lets operators build a 
worry-free rhythm that puts new speed 
in your presses in just a short time. 

What’s more, Schrader Controls end 
the fatigue common with mechanical 
foot pedal operation—a Schrader- 


Reduce 
Danger Here 


equipped press can be run as easily as 
an ordinary typewriter. 

Wherever you have a power press— 
or any machine with a mechanical 
clutch —there’s a chance to increase 
safety ... boost operator confidence 
and thus increase production with a 
Schrader Control. 


Let us help you decide what wiil 


best fit your needs. Write, describing 
the machines you plan to equip—or fill 
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HE Bristol Britannia, one of Britain’s newest air- 

liners now in the early stages of production, pro- 
vides an interesting example of a high-pressure hy- 
draulic system, several of which have been developed 
in the U.K. during the last few years. The aircraft 
itself is powered by four propeller turbines, the two 
inboard engines each driving a pair of hydraulic 
pumps from their auxiliary gear-boxes. These axial 
piston pumps are of the swash-plate type and each 
delivers 3 gallons per minute (U.S.) at 2500 rpm 
at a pressure of 4,000 psi. The total of 12 gpm feeding 
the small high-power jack cylinders made possible by 
the use of 4,000 psi gives a rapid rate of landing gear 
detraction, the time for raising being only 12 seconds 
| and that for lowering 14 seconds. 
i} Not only does the use of high pressure permit the 
use of comparatively small jacks to handle the loads 
involved, but also, since their capacity is small, smaller 
bore piping can be used. In fact the largest pipes 
in this system are only 14 inch diameter while many 
of the subsidiary services are connected with 3 inch 
tubing. It follows, therefore, that smaller, lighter valves 
than those necessary’ for a low-pressure-high-delivery 
system can be used. This is an important considera- 



















4000 psi Hydraulic Circuit — 
Designed for British Airlines 


By John A. Lankester 


tion in a commercial aircraft whose payload is the 
key to economic operation. By using electrical actua- 
tion of selector valves the actual piping runs to the 
pilot’s station have been minimized. 

Many opponents of high-pressure hydraulics fre- 
quently object that such systems are more liable to 
give leakage trouble than those operating at pressures 
between 1,000 and 1500 psi. British Messier claim to 
have pioneered the 4,000 psi. system and to have done 
all the development work, and this company is con- 
fident that the problem of leakage of seals has been 
successfully solved. 

Square, or rectangular section synthetic rubber 
gland packings are used throughout to retain the min- 
eral-base hydraulic fluid. The piping used is 18 gauge 
copper-zinc-aluminum alloy, containing small percent- 
ages of nickel and silicon, which is well able to with- 
stand the pressures encountered with ample safety 
margin. In designing the pipe runs care has been taken 
to keep them outside the pressurized compartment 
so that any leakage or spraying from a faulty joint 
cannot contaminate the conditioned air; all joints 
where leakage might arise are enclosed within special 
plastic envelopes so that escaping fluid cannot affect the 
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NAME IT... 


and you can have it! 


Need any part or all of a pneumatic 

system? Just name it and chances are we 
can supply it. 
If you’re still in the planning stage, be sure 
to call on our engineering department. Put 
their years of experience to work for you. It 
can probably save you time and money. 


The nameplates before you are from only 
a few of the pneumatics parts rolling off 
the Kidde production line. Kidde pneumatic 
components are now being used on almost 
every make and type of plane.* Their basic 
designs are easily adjusted to just about 
any pneumatic need. 


Write today for full information. 


*F2Y1, B29, B36, B47, B50, B52, B57, DC4, DC6, 
DC7, C124, C119, Convair 340, C123, F94, F7U3, 
F4U7, AU1, F3D, FOF, AD4, P2V, P4M, PSM, F2H, 
F3H, F101, F100, FJ2, F89. 


Walter Kidde & Company, Inc. 
Main Street, Belleville 9, N. J. 


big Walter Kidde & Company of Canada, itd., 
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One of Britain’s latest turbo-prop airliners using a 4000 
psi hydraulic system. 


air circulation, electrical wiring or components, or 
passenger's baggage; any drips or leakage are drained 
from these envelopes harmlessly to the exterior of 
the aircraft. 


Main System Services 


The services operated by the main system are: 





Retraction and extension of the landing gear; wheel 
brakes; locking of the flight control surfaces when 
the aircraft is parked; and power assistance for the 
nosewheel steering. A noteworthy feature of the land. 
ing gear is the rotation (by hydraulic means) of the 
wheel-bogies from their position at right angles to 
the shock struts into an altitude where they be parallel 
to these members. This bogie-folding operation must 
of course be correctly sequenced with the raising and 
lowering of the legs so as to clear the landing gear 
fairing-doors and this of necessity is an added com. 
plication to this part of the circuit. However, the 
rotation of the bogies enables them to be retracted 
into a much smaller space than otherwise, so the ad- 
ditional hydraulic service is more than offset by the 
advantages of compactness and space saved when the 
legs are retracted. 

The brake systems do not require the full pressure 
of the engine driven pumps. Pressure reducing valves 
which drop the pressure from 4,000 to 1,500 psi are 
placed between the main circuit and the brakes systems, 
An independently operated windshield wiper is pro- 
vided for both captain and second pilot. 

The use of hydraulic cylinders to lock the flying 
control surfaces has been initiated by the aircraft 
builders and it should be explained that this is neces- 
sary because the flight controls of this aircraft are 
actuated by servo-tabs. Thus there is no mechanical 


FIG. 1. Power circuit has four main engine driven pumps and one standby pump. 
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Proven Design — new, high temperature pressure pickup 
uses same catenary diaphragm and tubular strain gage as NORWOOD 
CONTROLS’ highly successful EP model. Immune to external vibration; mounts 
flush with negligible change in volume of pressure chamber; extremely high frequency 


response, flat to 10,000 cps, resonant frequency above 15,000-cps. 
Withstands ultra-high temperatures — designed for use in rocket and jet engines, high 
temperature chemical reactions, etc. Efficient water-cooling system enables diaphragm 
to withstand gas temperatures above 5000°F. Heat transfer rate 11 BTU/sq. in./sec. 
with 85°F temperature rise of cooling water. 
Corrosion resistant — Ali exposed parts of stainless steel, can safely be exposed to 
highly oxidizing conditions. 
Full Scale Pressures — 500 and 1000 psi ranges down to 0 absolute with 1% of full 
scale accuracy and excellent temperature compensation. (Other ranges available 
On special order.)> 


A word about NORWOOD CONTROLS — This name stands for an expanding line 
of commercial instruments for the measurement of pressure, flow, temperature and weight. 
It represents a fresh concept of creative engineering which, combined with New England 
manufacturing skill, is establishing new frontiers in the field of instrumentation. 


CONTROL ENGINEERING CORPORATION 
563 Providence Highway, Norwood, Massachusetts 








Norwood Controls representatives are located in principal cities, 
Complete technical information will be supplied upon request. 
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HERE ARE WAYS LHUSAN on APPLICATIONS IN YOUR 


BLUEPRINTS: 


. Refueling boom assembly 

. Steering control mechanism 

. Brake system 

. Spoiler actuating mechanism 
Fuel and oil lines 
Adjustable sweep-back system 

. Emergency dump chute 

. Flap actuating system 
Power-plant fuel and oil lines 
Wing fold 

. De-icing system 

dependable, safe, uninterrupted flow See ae 


through Chiksan aero-hydraulic swivel 


HELP AIRFRAME MANUFACTURERS 


The airplane shown here is not an actual picture of any 
one plane. Rather, it is a composite to show some of the 
varied ways in which Chiksan planning can help the 


airframe manufacturer do a better job. 


Fuel, oil, water, air and oxygen all find 


rPAS-Tra™mMone> 


joints and assemblies. 


The Flow of Enterprive Relies on 


CHUA 


Salf- Bean img Swivel Joints A few of the many Chiksan aero- 


hydraulic swivel joints made for 
REPRESENTATIVES IN PRINCIPAL CITIES pressures ranging from 1000 to 3000 psi. 
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connection between the pilot’s column and the actual 
moving surfaces. For this reason if these were locked 
when on the ground by external fixtures, attached 
after parking, they could inadvertently be left in po- 
sition before take-off without the pilot feeling anything 
unusual on his column, with the obvious danger of 
starting the run with locked surfaces. By the use of 
built-in hydraulic control locks, interconnected with 
the engines so that it is impossible to open up the 
throttles without first unlocking the controls, this 
haard has been eliminated. 


The Power Supply Circuit 


In examining a fairly extensive system such as this 
it is undoubtedly much simpler and more convenient 
to consider each circuit separately and, before looking 
into the details of the various services, it is first ap- 
propriate to explain the power circuit, Figure 1. 

This comprises the four main pumps, automatic 
cut-out valve and the protection unit. This latter com- 
bines the duties of isolating the main power circuit 
when the emergency pump is used and releasing fluid 
from the landing gear cylinders; it also deals with 
excessive pressures due to thermal expansion or in 
the event of automatic cut-out failure. 

The pumps are fed from the reservoir, which can 
be filled from a hand pump via a ground charging 
connector, having a capacity of 7.6 gallons. This 
reservoir also contains, in a separate compartment, 
the emergency supply of 3 gallons (U. S.) of oil. All 
returning fluid enters the main tank through the 
emergency compartment to automatically keep it re- 
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plenished at all times. After this compartment has 
been filled the remaining oil passes into the main tank. 

Pressure outlets from each pump pass through 
non-return valves into a common pressure manifold 
pipe so that failure of any pump does not result in 
the output of the remaining ones by-passing through 
the faulty one back to return. Each pump outlet is 
also equipped with a pressure switch for illuminating 
an indicator lamp in the cockpit showing that the 
pump is operating satisfactorily. 

The pump contains seven axially disposed cylinders 
and pistons, the latter being moved through the ex- 
pulsion stroke by a swash-plate and returned through 
the intake stroke by compression springs. 

The pressure manifold takes the main oil feed to 
the automatic cut-out valves, which, on completion 
of any service, by-passes the delivery back to tank 
when the system pressure reaches 4,000 psi: power 
feed is resumed when this falls to 3,500 psi. A hy- 
draulic accumulator is piped into the pressure line 
between the cut-out and the main system and this is 
charged to 2,500 psi compressed air initially which 
rises, of course, to 4,000 psi with the system pressure. 


Automatic Cut-Out Operation 


The cut-out valve, Figure 2, contains by-pass valve, 
main spring, pilot valve, and, in the outlet to system 
side, a non-return valve. During the operation of any 
service, pressure is applied through a small drilled 
hole in the head of the by-pass valve so that the pump 
pressure keeps the by-pass closed, thus forcing the 
fluid to the selected service. On completion of cylinder 
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FIG. 3. Protection unit operates only when the emergency pump is used. The three positions show: “normal flow”, 


“emergency operation”, and “thermal relief*. 


travel the rising pressure is communicated through a 
port to a piston which compresses the main spring. 
When maximum pressure is attained the piston has 
travelled far enough to lift the pilot valve from its 
seat. This is so positioned that, when opened, the 
pressure behind the by-pass valve can escape to return. 
This causes a pressure-drop at the back of the by-pass 
valve which allows the latter to lift from its seat, 
switching the pump delivery back to reservoir. As 
this unloading takes place the outlet non-return valve 
closes to hold the main spring in the compressed con- 
dition and retain the pressure in the system and in the 
accumulator. 

When this pressure drops to 3,500 psi the maia 
spring forces the pilot valve to resume its previous 
position equalizing the former differential pressure on 
the by-pass valve which therefore closes assisted by 
its spring. The pump output is thereby directed once 
more into the main system opening the outlet non- 
return valve on its way to the newly selected service. 

One of the main characteristics of this unit, to 
which considerable attention has been paid, is the 
smoothness and silence of its working. On a test rig 
a cut-out valve was observed undergoing an endurance 
test operating under conditions of severe artificial 
leakage, arranged to cause it to cut in and out at a 
frequency of 2 cycles per second with a discharged 
accumulator. It was particularly interesting to note 
that after more than 10,000 cycles a positive action 
was maintained without chattering or oscillation, nei- 
ther was any undue wear apparent. That the main 
spring had stood up well to such an arduous test was 
indicated by the consistent accuracy of both “cut-out” 
and “cut-in” pressures. 

From this description it can be deduced. that the 
main system would be held at full pressure during 
the time of flight although the pumps were in the 
by-passing condition. However, to safeguard the cir- 
cuit from protracted periods of full pressure; an un- 
loading valve is incorporated in addition to the cut-out. 


This is an electrically actuated two-way valve by which 
the pilot or flight engineer can unload the pumps at 
will. The action of the cut-out valve therefore is purely 
to safeguard the pumps and system automatically until 
the pilot has time to spare for operating the unloading 
valve switch opening the main system, as well as the 
pumps, back to reservoir. 


Protection Valve Unit 


The next component in the power circuit is the 
protection unit, Figure 3, which comes into play only 
when the emergency pump is used. When this is done 
a branch of the emergency pressure line feeds oil to 
a sliding piston which nioves a shuttle. This closes a 
valve to isolate the main pumps supply line from the 
rest of the system; at the same time this shuttle also 
opens another valve to port the rest of the system to 
reservoir. This arrangement ensures that the landing 
gear can be lowered even though the main selector 
valve may have jammed in the “up” position. 

The left side of the diagram shows the pressure 
relief valve housed in the protection unit as an ad- 
ditional safeguard against cut-out failure or thermal 
expansion. 

The emergency pump is controlled by a pressure 
switch which opens the electric motor circuit when 
full pressure has been reached; the motorized pump 
is switched on again when the pressure falls to 3,500 
psi. It should be noted that all emergency pipe lines 
are entirely separate from the normal ones. The land- 
ing gear cylinders, up-locks, and their shuttle valves 
are the only components common to both systems. 

Reverting to the point mentioned about the emer- 
gency lowering of the landing gear although the se- 
lector may have jammed in the up position, it is 
apparent that, in such a case, however unlikely, the 
first thing to. be done after landing is to get the se- 
lector into the “down” position. Otherwise, when the 
protection unit has been reset, starting up the engines 
would lead to the folding of the gear with the aircraft 
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standing on it. For this reason the protection unit is 
fitted with a hand lever which cannot be reset into 
the normal position until the gear selector has been 
moved into “down.” 

A handpump and ground test connections complete 
the power circuit. The hand pump feeds a selector 
which can direct the oil either to normal or stand-by 
systems for the purpose of pressure testing either of 
these. In the unlikely event of both normal and emer- 
gency power supplies failing, it is possible to lower 
the landing gear by the hand pump, but this takes a 
long time and would seldom, if ever, have to be done. 
For purposes of clarity, this hand pump has been 
omitted from the accompanying power circuit dia- 
gram. 

Before leaving the power circuit there is one more 
unusual component of interest. This concerns the feed 
from the reservoir to the main pumps and the method 
employed to ensure that a constant pressure head is 
maintained from tank to pumps. This device, known 
as the jet-pump, operates by feeding a portion of the 
return oil through a jet surrounded by an annular 
space which is open to the reservoir. By means of a 
restrictor the pressure at the jet is maintained at 40 
psi which gives sufficient venturi effect to draw in oil 
from the tank at a rate of not less than 1% gallon per 
minute. This supercharges the pump intake connections 
to a pressure of 10 psi and thus eliminates cavitation 
effect or pump starvation at altitudes above 20,000 
feet. 


The Landing Gear Circuit 


When the aircraft becomes airborne the extending 
of the shock-struts closes a safety switch in the selector 
circuit which permits the selection of landing gear 


FIG. 4. Control valving for the landing gear. Photograph 
shows the main land gear. The four wheeled bogie is 
carried by the oleo-pneumatic shock strut. 





. « « landing gear, wheel brakes, 
flight control surfaces and steering 
are operated by the 4000 psi system .. . 


“up” to be made. When this is done the following 
sequence takes place: (1) Main wheel bogies fold 
into a position parallel to the oleo-pneumatic landing 
legs; when this has been completed a sequence valve 
relays oil to (2) disengage the down locks and (3) 
pass oil to the underside of the main retracting cyl- 
inders which fold the gear upwards and rearwards 
into the engines nacelles where they are secured by 
spring leaded latch-locks. Simultaneously with this 
selection the brakes are automatically applied to stop 
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the wheels spinning before reaction takes place. The 
folding of the bogies prior to retraction enables the 
gear to be stowed in a much smaller space than would 
be necessary if the bogie-arms remained at right an- 
gles to the shock-struts. 

The directional selector valves used for this serv- 
ice are of an interesting design embodying electrical 
actuation initiated by a switch at the pilot’s station. 
The electric actuation is not by means of the familiar 
solenoids but by a small reversible electric motor. The 
motor drives a lead screw through a 36 to 1 reduc- 
tion gear; the lead screw moves a plate carrying two 
pairs of cams for opening the two pairs of poppet 
valves. Each pair of valves is ported to each end of 
the jack cylinders, one valve admitting pressure oil, 
and the other return oil, so that the selector contains 
two “power” valves and two “exhaust” valves. 

On selecting landing gear “up” the electric motor 
rotates the screw threads which slides the cam-plate so 
that the inclined planes of the cams push open the 
power valve to the “retract” end of the cylinders and 
the exhaust valves of the “extend” side of the pistons. 
On conclusion of the cam-plate movement a limit- 
switch on the lead screw cuts the motor. 

The landing gear “down” switch causes the motor 
to rotate in the reverse direction moving the cam- 
plate to close these valves and then open the power 
valve to the top of the cylinders and simultaneously 
the exhaust valve from the bottom of the cylinders; 


another limit switch then cuts the motor. 

A particular feature of the selector is the manner 
in which the problem of stopping the electric motor 
in the right place has been solved; this has always 
been a difficulty where motors are used for “spot-on” 
positioning purposes. In this instance the nut in which 
the lead screw runs is so arranged that, at the cor. 
rect position, it runs off the thread of the screw thus 
instantly stopping the linear traverse at the point 
where the valves are correctly set, yet allowing the 
motor to run on without damage. The threads of both 
screw and nut are so arranged that, when the selector 
motor is reversed, the nut immediately picks up again 
on the lead screw, the re-engagement of the mating 
threads being ensured by light springs. This ingenious 
arrangements, as will be seen from the accompany. 
ing diagram, ensures correct actuation of the valves, 
without the necessity of breaking the motor or other- 
wise arresting its rotation when the required point 
of cam-plate travel has been reached. Also, any failure 
of a limit switch (or pilot-operated switch) cannot 
harm either motor, screw threads, or valve gear, all 
of which are safeguarded by the ability of the motor 
to overrun in the manner shown. 

The actual movement of the main valves themselves 
is by servo action, which can be followed on the dia- 
gram. Taking the jack extended illustration, Figure 
4, it can be seen that the pilot valve in the center of 


' the left hand (pump) valve is open ducting the bal- 


ancing pressure beneath the main valve assembly to 
return: the pump pressure will therefore open the 
main valve and pass out to the jack, while exerting a 
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FIG. 5. Automatic braking circuit, 


The braking of the wheels aito- 
matically prior to retraction is brought 
about by taking a branch from the 
landing gear “up” pipe through a pres- 
sure reducing valve to a transfer valve 
housing a spool to open appropriate 
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ports. Another branch of this line also 

feeds the transfer valve direct without 

passing through the reducer. When 

pressure is applied to raise the legs it 

moves the spool into a position in 

which the reduced-pressure branch is 

ported to the brakes automatically with- 

out any action on the part of the pilot. 

Selection of landing gear “down” slides 

the spool back to a position where the 

pilot’s brake control valve is once more 

connected to the brake systems in the 
normal way. 
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for jobs where YOU Can t take chances 











NAP-LOCK 


TRADE MARK 


again proved dependable 

for controlling 
repetitive cycles at 

60 passes per minute 





This Zagar acoustical wall tile drilling machine employs 5 
Snap-Lock limit switches—three automatically controlling 
movements of the 96 spindle drill head and two actuating 
the hydraulic system operating the work table. 

Zagar Tool Inc., Cleveland, O., manufactures drill heads, 
drilling and broaching machines. After 10 years experience 
with Namco Snap-Lock limit switches applied to a wide 
variety of large and small machine tools, Mr. Frank Zagar, 
General Manager states— 


“tor the fast, exacting and dependable controls in our 
machines, we can take no chances— we recommend 
Snap-locks to customers all ever the country” 


This confidence is typical of expressions from machine tool 
builders, 90% of whom have adopted Snap-Locks as stand- 
ard built-in equipment—some using more than 200 units on 
a single installation. 

You can depend on Snap-Lock—Ask your Engineers to 
contact ours. Specifications Bulletin EM-51. 
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HEAVY DUTY FEATURES 
OF SNAP-LOCK LIMIT SWITCHES 


built BY machine tool builders FOR machine tool builders 


@ Separate safety walled 
enclosures for electrical 
and mechanical sides. 


@ Hardened steel parts, 
rugged, compact. 

@ Heavy insulation, oil 
and dust resistant case. 

@ Positive lock in ‘‘on”’ 
and “‘off’’ positions. 


@ Single pole, normally 
open and closed, double 
break contact arrange- 
ments. 


@ Self wiping coin silver 
contacts. 
@ Wide variety of stand- 


ard mountings and oper- 
ating levers. 








ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL 


ACME COMPANY 


‘186 EAST 131 STREET, CLEVELAND 8, OHIO 


Station Switches © Solenoids « Contract Manufacturing 
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Acme-Gridley Bar and Chucking Automatics: 1-4-6 and 8 
Spindle @ Hydraulic Thread Rolling Machines © Automatic 
Threading Dies and Taps © Limit, Motor Starter and Control 











4000 psi Hydraulic System 





force to keep the tank (exhaust) valve on its seat to 
prevent oil escaping to reservoir. 

When the cam-plate is moved to the reverse posi- 
tion, the pilot valve re-seats, the pump pressure there- 
fore exérts its influence through the central drilling 
to the area at the bottom of the main valve assembly. 
This area being greater than that of the valve seat, the 
equalized pressure ensures the shutting of the valve. 
The purpose of the pilot valves, then, is to set the pres- 
sure balance, or upset it, on the main valves as re- 
quired. There is no intermediate or neutral setting. 
this servo arrangement keeps the operating loads 
low, so reducing wear on the cam-plate mechanism and 
permitting low power electric motors to be used. 

In order to minimize the piping forward to the 
nosewheel two of these selectors are fitted, one coupled 
to the main legs, and the other to the nosewheel. 

When the landing gear selector is moved to “down” 
the reverse sequence of operations to raising is started, 
but first the uplocks are released by a small hydraulic 
cylinder fitted for the purpose; when finally lowered 
the legs are locked down by internal locking mech- 
anism housed inside the radius rods. 


Power Assisted Steering 


Pressure feed for the power steering, Figure 6, is 
taken from the pipe from the nosewheel selector to the 
top of the nosewheel retracting cylinder since, obvi- 
ously, the power steering is only required when the 


FIG. 6. Power steering circuit. 


gear is extended. This feed goes first to an electrically 
controlled two-way valve; when the pilot grips the 
steering control handle a grip-switch energizes this 
two-way valve shutting off its return line and supply. 
ing the steering valve. According to the position, or 
movement, of this valve, the fluid is fed to one side 
or other of the steering power jack and the exhaust 
oil is passed back to return. A pressure reducing valve 
is incorporated in this portion of the system to drop 
the pressure to 2,000 psi which is sufficient for the 
steering. Wire cable follow-up linkage connects the 
nosewheel strut to the pilot’s steering control via the 
steering valve so that when the wheels have assumed 
the position dictated by the pilot’s control the valve is 
centered and holds the steering jack there. A pair of 
relief valves intercouple the pipes to the steering cyl- 
inder; these are installed to deal with excessive pres- 
sures which might be created should one tire burst or 
otherwise be deflated on landing. Under such condi- 
tions the nosewheel unit would kick round rapidly in 
one direction until it reached the position where the 
offset-set load on the tire would be compensated by the 
twisting action of the tire running skew on the runway. 
The steering valve also houses a valve to interconnect 
both sides of the cylinder to enable the wheel to be 
free to steer in any direction when the aircraft is 
being towed. 


Hydraulic Flight-Control Locking Circuit 


This part of the system is comparatively simple as 
it does not involve any sequencing operations; it 
consists of a manual selector fed from the power cir- 
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cuit and by an accumulator of 40 cu ins capacity ini- 
tially charged to 2500 psi air pressure. This latter en- 
sures that the control surfaces remain locked when 
the engines are shut down and also takes care of ex- 
pansion or contraction of fluid under varying tem- 
peratures. 

From the selector the feed pipes distribute pressure 
oil to either end of five locking jack cylinders, one for 
each aileron, two for the elevators and one for the 
rudder. Within each cylinder is an axial rod passing 
right through its center line and projecting through 
the end fittings of the cylinders. This rod is free to 
slide in unison to the control surface to which it is 
attached. Surrounding this sliding rod are two piston- 
heads carrying sleeve-tubes concentric with the rod; 
these tubes are glanded where they emerge from the 
cylinder barrel. With the application of pressure at the 
middle connection of the cylinder the piston-sleeve 
assemblies move apart and the ends of the tubes butt 
against the flanges provided on the sliding rod thus 
carrying the rod, and with it the control surface, into 
the neutral position where it is held by accumulator 
pressure. When the selector is moved to the unlocked 
position the pressure is applied at the extremities of 
the cylinder forcing the pistons and their sleeves in- 
wards so freeing the sliding rod and control surface 
for normal use. As has been mentioned above, this se- 
lection must be made before the throttles can be opened 
up for take-off. The supply line of this service carries 
a non-return valve to support the pressure in the ac- 
cumulator when the rest of the system is at zero. To 
ensure a steady movement of the locking sleeves a 
variable flow restrictor valve is fitted in the line which 
restricts the locking flow but provides an unrestricted 
travel to the unlocked position. 

Throughout the whole system provision is made for 
the filtration of the circulating oil, cleanliness being 
of special importance in a system where high pres- 
sure makes fine clearances in pumps essential to high 
efficiency. As is customary, flexible hoses are used at 
many points in the system where vibration or move- 
ments make rigid piping unsuitable. In certain places, 
however, notably the bogie rotation pipes on the main 
landing legs, flexible hoses have given place to glanded 
swivel joints. These have been designed by the air- 
craft manufacturers for installations where the mini- 
mum radii of flexible pipes at 4,000 psi cannot be fitted 


in to suit design requirements. 





SAE Aircraft Meetings 


The SAE A-1 Committee, Aircraft Pumps, will 
meet on Tuesday, November 3. The A-3 Committee, 
Aircraft Valves, F ittings and Flexible Hose Assemblies, 
will meet on Monday, November 2. The A-6 Commit- 
tee, Aircraft Hydraulic and Pneumatic Equipment, 
will meet on Wednesday, Thursday and Friday, No- 
vember 4-6. All meetings will be at the Statler Hotel, 
Washington, D. C. All pneumatic items on the A-6 
agenda will be taken up on Wednesday; fluids and 
packings on Thursday and hydraulic items on Friday. 
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Explosion-proof models 


available. 


Write for Catalog 3G 





BARKSDALE 
VALVES 


5125 Alcoa Avenue, Los Angeles 58, Calif. 
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GREER TOPIC 


Greer Jet Engine Fuel System and Pump Test Stand, shown here in Boeing’s Wichita 
plant, is used to test fuel pumps and fuel system accessories used on the stratojet engines. 


How Boeing Checks Stratojets 
with Greer Test Equipment 


The photographs on this page show 
four typical scenes in Boeing’s test 
department. We could show you dozens 
more. All these shots have one thing in 
common. The test equipment shown in 
use is made by Greer Hydraulics. 





Greer Portable Hydraulic Test Machine 
provides hydraulic test fluid for checking 
hydraulic systems of modern aircraft. 


Greer Hose Tester tests from one to six 
hose lines or similar production compo- 
nents to pressure of 25,000 psi. Covered 
burst chamber is provided for safety. 





Name any aircraft manufacturer, 
both here and abroad, and it’s ten to 
one you'll find Greer equipment in 
their testing operations. The name 
Greer means accuracy and depend- 
ability, the two all-important qualities 
in test precision equipment. 

Pioneers in this field, Greer has 
standardized its machines until you 
can order them for most purposes right 
out of a catalog (yours on request). 
If your needs call for custom design- 
ing, we can do that too. 













ew ov 7 | ae 
Greer Fuel Booster Pump Stand provides 
dual sumps and test chambers so run-in 
and performance testing can be accom- 
plished on two components at one time. 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 
2832 East Grand Boulevard, Detroit, Michigan * 
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Important News of Aviation 
& Industrial Test Equipment 





Third Transport Aircraf} 
Hydraulic Conference 


— third Transport Aircraft 
Hydraulic Conference, spon. 
sored by Vickers Incorporated, wil] 
be held at the Park Shelton Hotel, 
Detroit, on Tuesday and Wednes. 
day, November 3 and 4. Howard 
Pike, Chief Engineer for National 
Airlines will act as general chairman 
of the 1953 meeting. 

The 1953 program will cover 
Transport Aircraft Hydraulic Sys. 





Howard Pike, Chief Engineer, 


National Airlines, General 
Chairman 1953 Transport Air- 
craft Hydraulic Conference. 


tems in general, including accesso- 
ries, tubing, fittings and hydraulic 
fluids. It is expected that sufficient 
time has been accumulated on the 
new Convair 340’s and Lockheed 
1049’s to permit representative dis- 
cussion of the new hydraulic sys- 
tem features of these aircraft. 


At the 1952 meeting there were 
92 participants representing 51 in- 
dustry organizations. Twenty-five 
airlines, including nine foreign, 
were represented by forty people. 
Three foreign airframe manufactur- 
ers and seven domestic airframe 
manufacturers were represented. 
Military guests and allied manufac- 
turer representatives also attended. 

The third Transport Conference 
is expected to attract over 100 rep- 
resentatives of the industry. 






Fluid Power Circuits 
for Jet Fighter Planes 


— first twin turbo-jet fighters 
were contracted for in 1943 
when the BuAer of the Navy placed 
a production order for the McDon- 
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nell FH-1 Phantom. Steady increase 
in the use of both hydraulic and 
pneumatic circuits, typical for all 
high speed fighters both carrier 
hased (USN) and land based 
(USAF) can be illustrated by the 
development of such circuits in the 
planes of one of the leading air- 
frame manufacturers. 

McDonnell’s FH-1 Phantom, pow- 
ered by two Westinghouse 19-XB 








FIG. 1. The FH-1 Phantom, first all- 
jet carrier based fighter was the first 
to land aboard a carrier. Only one 
service, the brakes, was hydraulic. 


turbo-jets, made its first flight tests 
in January, 1945. This airplane, 
Figure 1, was the first all-jet, carrier 
based fighter to land aboard a car- 
rier. This was accomplished in July 


1946 on the U.S.S. FDR. 


The Phantom had only one hy- 
draulic circuit, the conventional 
master cylinder which powered the 
hydraulic brake system. This early 
jet was in the 500 mph class and 
was one of the last fighters to be 
armed with .50 cal machine guns. 

Two models of the Banshee, 
F2H-1 in 1947 and the F2H-2 in 
1949, followed. Certain modifica- 
tions, including the addition of 
wing-tip tanks, gave the F2H-2 a 
greatly increased combat range over 
the F2H-1. Hydraulic services were 
extended and a high pressure pneu- 
matic circuit was introduced. The 
hydraulic circuit included two in- 
dependent 1670 psi open center 
systems, the constant displacement 
pumps being driven by electric mo- 
tors. These operated the aileron 
boost system, a poppet type meter- 
ing valve directing fluid to the 
power cylinder. 

A 1500 psi compressor, electric 
motor driven, provided power for 
the gun chargers. The compressor 
also provided canopy emergency 
power through an air motor, emer- 
gency nose gear extension, arresting 
gear retraction and wheel brake 
boost. The F2H-1 was flight tested 
in June 1947 and the F2H-2‘in Au- 
gust 1949. A first production order 
was placed in the latter month and 
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ADEL anti-icing equipment is designed, engineered and poe 
precision-built for maximum performance and dependa- 
bility. Today, ADEL equipment is on the latest aircraft 
because ADEL has the proven ability to better serve the 
industry. 


Filter-Micronic Series 
12755 filters out for- 
eign particles as small as 
5 microns .out of stand- 

ard anti-icing and fuel 
heater system fluids. 
Aluminum bowl, easy to 
clean. Largest filter area 
available for size and 
weight (0.3 Ib.). 





Fluid Metering Pump Series 
“M” with capacities from 5 
to 15 GPH at 20 psi, 27% 
V.D.C. Width 3”, length 
6%". Weight 2.75 Ibs. Single 
end dual outlet types. Meets 
all anti-icing requirements. 





=Gip 


Low-Pressure Check or Relief 
Valve Series 8182 widely 
used in fuel heater and anti- 
icing systems. Easily adjust- 
able. Cracking pressure range 
from 4 psi to 130 psi. Capaci- 
ties to 36 GPH at 40 psi. 


_low-Pressure Shut-off 
Valve Series 12257, 
solenoid operated, for 
instant flow control at 
remote points in anti- 
icing and related sys- 
tems. Ratings: 15, 40, 200 
psi. 6, 12, 24, and 110V. 
D.C. Available with 
AN-type connectors. 





ADEL also produces a complete line of HYDRAULIC & PNEUMATIC 
-__ | CONTROL EQUIPMENT, HEATER & FUEL SYSTEM EQUIPMENT, ENGINE 
mm) ACCESSORIES and LINE SUPPORTS. 


Write for new, descriptive Brochure containing detailed information 
; Af on ADEL’s line of Aircraft Anti-Icing, Heater and Fuel System Equip- 
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SELF-CONTAINED RHODES LEWIS 


_ HIGH-PRESSURE (3000 psi) COMPRESSOR 


Pe S 


SAVES SPACE, WEIGHT, MAINTENANCE 


features: Integral package 
unit, requires only simple power 
source and reservoir connec- 
tions ... operates 500 hours con- 
tinuous duty per Specification 
MIL-C-7135... used extensively 
in military aircraft pneumatic 
systems... easy to install and 
service... takes less than five 
minutes to install or remove en- 
tire package unit. Approved by 
U.S. Navy for installation in 
military aircraft. 





See Rhodes Lewis for these new light-weight products and systems 












































Used in Used in Other 
eos al Be 
systems systems tens 
AC & DC Compressors x x 
Hydralcally Daven Compressors x : 
Bleed Turbine Compressors , : 
Fiberglass Pneumatic. Receivers x x 
Electrical & Electronic Control Systems : 
AC & DC Motors x : : 
Smail Accessory Turbine Drives x - - 
Pneumatic Valves, Operated Electrically or Mechamcally x . 
Solenoids, Intermittent or Continuous Duty x . : 
Pneumatic Ejection Systems x ; 





Take advantage of Rhodes Lewis engineering knowledge and 
manufacturing facilities in the field of electrical and pneu- 
matic equipment. Your inquiries are cordially invited. 
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Jet Fighter Circuits 





— 


the final F2H-2 was delivered late 
in April 1952. Both models of the 
Banshee were powered by two West. 
inghouse J-34 turbo-jets and were 
in the 600 mph class and over 1500 


mile combat range. 


In 1947 the same manufact 
built the XF 88-A Voodoo, a ate 


' based type for USAF. Afterburners 


were added to the same power 
plants, wings were swept back at 
a 35 degree angle and the services 
included an automatic yaw damp- 
ener. This plane did not reach the 
production stage. 

The hydraulic system had two en- 
gine driven variable displacement 
pumps in the 1500 psi closed center 


' system. Services included operation 


of the landing gear, cano 

> py, flap, 
speed brake actuation, brakes, a 
wheel steering, elevator, aileron and 
rudder power controls. 


A 1500 psi compressor, motor 
driven, provided power for the gun 
chargers, as well as for the emer- 
gency canopy release. Figure 2 
shows this airplane in flight. 





FIG. 2. While the Voodoo (XF-88- 
A) never reached the production 
stage, its hydraulic system provided 
for more than six services and the 
high pressure air system operated 
gun chargers and the canopy emer- 
gency release. 


The third Banshee for the Navy, 
the F2H-3, an all weather fighter, 
was contracted for in 1950 and de- 
liveries began in 1952. A 1500 psi 
closed center hydraulic system con- 
tains two engine driven variable 
displacement pumps. The hydraulic 
services include the operation of 
irreversible aileron and _ elevator 
power controls and wing folding. 
The pneumatic circuit has a larger 
compressor than the F2H-2; the 
increased services include: power 
for gun chargers, gun gas ventila- 
tion doors, arresting gear retraction, 
nose gear extension, wheel brake 
boost and emergency canopy oper- 
ation. 
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British Engineering 
Exposition 

NE of the most important exhibitions in the 

British calendar is the Engineering and Marine 
and Welding Exhibition which has been held every 
alternate year in London (except during war-time), 
for nearly fifty years. 

Last September in the nineteenth of this series of 
Exhibitions, there were over 500 exhibits covering 
more than a quarter of a million square feet. 

All the principal manufacturers of industrial hy- 
draulic and pneumatic equipment were represented. 

The Towler Brothers exhibited the all-hydraulic 
push button system for control of large presses. This 
innovation, known as “Autodraulic,” provides an eas- 
ily operated manual or automatic cycle without re- 
course to solenoids, micro-switches or any other 
electrical gadgets. One of the main advantages claimed 
for this type of control is simplicity of maintenance 
compared to complex electrical circuits. 

An unusual application of hydraulics has been 
developed in the Berger “Handraulic” starter for in- 
ternal combustion engines. This mechanism consists 
of a hydro-pneumatic accumulator, release valve, and 
the starter unit bolted to the front end of the crank- 
shaft. This unit comprises two hydraulic pistons, on 
the rods of which are cut racks meshing with a pinion 
located coaxially with the starting claw on the crank- 
shaft. On the application of pressure to the pistons 
the rods extend, one tangentially above the pinion 
and the other below it, so that the racks rotate the 
pinion and transmit the rotary motion to the crank- 
shaft via the starting claw. The pistons are returned 
to their original positions by springs. The accumulator 
is initially charged with air to a pressure of 2,000 psi 
which is sealed in its cylinder. By means of hand 
pump the hydraulic fluid is then forced into the oil 
side of the accumulator to a pressure of 4,000 psi. 
This stored energy is sufficient to give three starts to 
smaller engines, and one start to those requiring a 
larger capacity starter. 

Finney Presses Ltd. of Birmingham featured hy- 
draulic power packs comprising tank, motor and two- 
stage pump complete with unloading and selector 
valves. A special feature of the Finney pump is the 
unusual method of unloading. When the rated pres- 
sure has been built up a patented, automatic relay 
gear lifts the suction valves of the pump from their 
seats to prevent intake of further oil while the outlet 
valves remain closed retaining the rated pressure in 
the output pipe-lines. This method of unloading re- 
duces the “idling” horse power consumption to a 
very low figure and prevents overheating of the oil. 
The Finney pump incorporates a low pressure high 
volume, double helical gear pump (also automatically 
unloaded) for fast approach, from which the high 
pressure piston pump takes over to provide the final 
squeeze. 

The increased popularity of hydraulically powered 
pipe bending machines was evidenced by the number 
of these being offered, several of which are capable 
of accomplishing bends up to 180 degrees in 2 inch 
diameter pipes. 
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The Packing 
TAYLOR- 
WILSON 
Picked for 


“PRESSURE-PLUS” 


In Taylor-Wilson's Automatic Hydraulic Pipe Test- 
ing Machine, the main packing problem was that 
of pressure. Non-extrusion at 3000 psi-water was 
the requirement. The G-T Ring was used successfully 
in a Youngstown Sheet & Tube Co. installation and 
in a pipe-tester later installed for the National Tube 
Co., a division of U. S. Steel Corporation. It has been 
‘under pressure" for Taylor-Wilson ever since! 


, Cecause 


As pressure is applied, conventional 
packings soon extrude into clearance 
space Y, then fail. Not so the G-T 
Ring! Because of its design consist- 
ing of a resilient sealing ring in a 
T-Section supported on each side by 
two non-extrusion rings, it cannot 
extrude. As pressure is applied to 
the G-T Ring, the resilient material 
flows under the non-extrusion rings, 
urging them against the cylinder wall 
and blocking the path of extrusion. 

In pressure applications, dynamic 
or static—pick Palmetto G-T Ring— 
the packing designed expressly for 
non-extrusion. 


pune 
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ONE VALVE REPLACES SIX 


A new pump control valve used in the Super Constellation 
hydraulic system cuts down weight, cost and maintenance. 
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,Ay model Super Constellations 

are equipped with four pump 
control valves—one per pump. Use 
of this accessory allows a reduction 
in the number of separate hydraulic 
units from 14 to 4 and eliminates 
four electrical switches. 

Replacement of multiple acces. 
sories by the single valve has re- 
duced procurement costs by about 
66 percent. This does not include 
savings due to the simplified plumb- 
ing. The installation weight saving 
is significant. 


PUMP CONTROL VALVE provides 
pressure control, thermal relief, on- 
off action and a pressure warning 
device. 





Unexcelled In Performance 
And Quality 


.ooThe NEW FLUID CONTROLS 
3/4’" RELIEF VALVES 











®e DEPENDABLE °® HIGH CAPACITY 
@ EFFICIENT © CONSTANT 
PRESSURE 


A quality valve for the most exacting applications. Write today 
for detailed data and prices. 


e For Oil « Relief Pressure—Adjustable « Total over-all size 
50 to 3000 P. S. |. 2" x 2" x 5%" 





Manufacturers of Hydraulic Valves and Devices 
° PR t ' } 
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TOP CIRCUIT shows the Constella- 
tion hydraulic system before the use 
of the pump control valve. BOTTOM 
CIRCUIT shows the simplification re- 
sulting from the use of this combina- 


tion valve. 
Courtesy Vickers, Inc. 


On the new Constellation this 
valve permits unlimited operation of 
the hydraulic pumps in the shut-off 





SHUT-OFF VALVE 
(MOTOR DRIVEN) 
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position without damage. Thus indi- 
vidual pump performance can be 
checked with all engines running 
without the possibility of damaging 
the other three when shut-off. The 
suction hose will not collapse when 
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CHECK VALVE 
PULSATION FILTER 


RELIEF VALVE - 
CRACKS AT 1800 "5° PSI 





the pump is shut off. If some system 
malfunction causes excessive fluid 
temperature rise, the thermal feature 
will automatically cut out the pump 
involved. 

The valve design includes manual 
unloading of the pump. Maximum 
system pressure is limited by a built- 
in relief valve. A pressure actuated 
electric switch is provided for use 
in a signal system to indicate system 
pressure changes. The pump shut-off 
manual control also serves as a 
firewall shut-off device. 


RESERVOIR 
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DRAIN CHECK VALVE 
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cot pump-down time in half! 
increase operating efficiency! 
of... 


acuum 





~ 


DRI-PURE is easy to instoll—can be hooked up to service 
one or more vacuum pumps depending on the application. 


Quickly pays for itself in oil savings alone! 
WRITE TODAY for complete information. 
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@ Removes moisture from vacuum pump 
oils; cuts pump-down time in half 

Keeps oil clean and dry. Enables pump to 
provide a high vacuum without oil change and 
eliminates pump “drying out” maintenance! 


@ Eliminates changing or discarding of oil; 
allows maximum pump operating efficiency 
Increases production due to less downtime. 
Actually provides 2-way protection—filtering 
out contaminants as it separates water! 


Equipment Bulletin available on request. 
ew Playé ltd 
OIL FILTER MANUFACTURER Honan-Crane Corp. 102 Wabash Avenue, Lebanon, Indiana Me ty ” 
\? © subsidiory of... Houdaille-Hershey Corp. W, E. Micktotiwate, 
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NEW PRODUCTS 





Components, tools and equipment designed {, 
improve operation of fluid power systems ar, 
described here . . . for more information §j 
in and mail the post card bound in this issue, 


Continued from page |8 


BRONZE PUMP 
. « « is self lubricated 


Designation: Model 4300 
Design: The pump impeller is 
self-lubricated by water and will 
deliver approximately 7 gpm at 
50 psi pressure and 1750 rpm. 
Pressure range is from 0 to 75 
psi. The pump is furnished with 
3% in. ports. Recommended 
speeds to 1800 rpm. 
Construction: Equipped with 
scoop rotor and rubber roller- 
type vanes, designed for pro- 


PISTON PUMP 
.. + high pressure small volume 


Designation: “P” series hydraul- 
ic power pumps 

Design: Three, five or ten cylin- 
der radial pumps can be sup- 
plied with variable-size plungers 
and liners to vary the volumetric 
output between 40 cu ins and 
3% gallons per minute. Maxi- 
mum intermittent working pres- 
sure is 1750 psi and ceiling pres- 
sure (relief valve) is 2500 psi. 


CONTROL VALVE 
. . « features single seat 


Designation: LB Series 

Design: A new concept of valve 
topworks is coupled with a com- 
pletely new single-seated, split 
body valve design. Useful for 
many exacting requirements of 
the process industries for the ac- 
curate, sensitive and positive 
control of many hard to handle 
fluids. The topwork consists es- 
sentially of an aluminum cylin- 
der with carefully bored and 
honed internals, a plastic piston 
with graphite impregnated “O” 
ring seal and a unique integral 
positioning device that permits 





duction in bronze to meet 
continuous water recirculation 
requirements. It has sealed, per- 
manently lubricated ball bear- 
ings. An additional feature is a 
pressed fit of the stainless steel 
shoft into the inner ball bearing 
race to restrict lateral movement 
of the rotor, minimizing end 
thrust wear within the pump. 


Hypro Engineering, Inc. 
404 No. Washington Ave. 
Minneapolis 1, Minn. 
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Speed range is 1,000 to 5,000 
rpm, 

Applications: Two independent 
services may be operated from 
any pump by special grouping 
of the cylinders, a characteristic 
of interest to manufacturers of 
fork-lift trucks, where power to 
tilt the mast is required in addi- 
tion to lifting power. 

Smiths Jacking Systems Ltd. 
London, England 
Circle 230 on Reader Service Card 


the static or cushion loading 
pressure to be in either the up- 
per or lower cylinder chamber. 
Sizes: Up to and including 4 in. 


Construction: Valve bodies are 
available as standard in carbon 
steel, bronze, aluminum, 316 
stainless steel, Hastelloy and 
Durimet. Trim materials include 
alloys, hardened stainless steel, 
hard faced metals and non-me- 
tallic seating surface. Angle type 
bodies are available as well as 
straight through designs. 


Conofiow Corporation 
2100 Arch Street 
Philadelphia 3, Pa. 
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NON-RETURN VALVE 


OPERATOR 
..- converts valve system 


Design: The regulator operates 
the non-return valve to maintain 
a constant low differential pres- 
sure across the valve. A reversal 
of pressure causes the valve to 





close. The operator has a high 
output and will control large 
tight-closing valves. Because of 
low permanent pressure loss 
through the valve, there is a bet- 
ter utilization of compressor 
power. Counterweights, springs 
and dashpots are not necessary. 
The operator permits use of a 
simple internal design valve, 
free from pockets that can ac- 
cumulate dirt and tar. 
Application: Designed to make 
a hydraulically operated non-re- 
turn or check valve, of a simple 
butterfly valve. 


Askania Regulator Company 
240 East Ontario Street 
Chicago 11, Illinois 
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AIRCRAFT MOTOR 
. . » has output speed of 
5000 rpm 


Designation: Type GA 

Design: This self-ventilated ™% 
hp aircraft motor with integral 
gearing is rated for continuous 
duty up to 35,000 ft. altitude. 
Output speeds are available 
from 1500 to 5000 rpm and is de- 
signed to operate on 3-phase, 400 
cycle alternating current. 
Features : Thermal overload pro- 
tection is one of the features of 
this unit. Others include, inte- 
gral cooling fan, hardened and 
shaved helical gears, internal 
spline take-off shafts, AN 
mounting pad, rapid acceleration 
and high torque. 


U. S. Electrical Motors, Inc. 
Aircraft Division 
Les Angeles 54, California 
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your best bet is 


FLEX-O-TUBE 


If you use flexible hose in your product 
or for replacement in your plant, it 
will pay you to specify Flex-O-Tube. 
For here is a name that has stood for 
finest quality and dependable service 
for more than a quarter of a century. 


Supplied in 
Assemblies 





Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications. In 
either case, modern facil- 
ities and latest inspection 
techniques assure you oa 


In the development of new uses for 
flexible hose, Flex-O-Tube provides 
you with dependable experience in 
the field. When used for replacement 





uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


in. industrial maintenance, Flex-O- 
Tube provides you with a complete 
range of products that are easy to 
assemble and long on performance. 





RR Whatever your needs, why not discuss 
> AY them with the local Flex-O-Tube field 
i engineer. You'll find there are many 


Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 

bly. Complete range 
of sizes and types. 


good reasons why industry has relied 
on Flex-O-Tube for miles and miles of 
flexible hose products. 









rms 

| rcraft catalog. 

Please send me your free a 4 os 
LJ industrial catalog. 
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City... Zone _..... State Sas 
Address 
DIVISION OF MERIDAN CORP. 
764 FOURTEENTH ee DETROIT 16, MICHIGAN 
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CYLINDERS 
(air + hydraulic) . 


elevating « lowering e 
pushing e¢ pulling e 


tilting @ clamping ¢ opening e 
closing « knock-out operations 


From a smooth, delicate push on a testing machine 
to a rugged thrust on a press application, O-M 
Cylinders handle all straight-line motion problems 


with ease and precision. 


Special interlocking 


mechanism eliminates needless tie rods, end caps 


. saves 1/3 INSTALLATION SPACE. Also 


assures better alignment, gives O-M the lowest 


coefficient of friction of any cylinder . . 


. smoother 


performance at low or high pressure regardless of 


length of stroke. 
mounting. 
brackets may be used to install .. . 
assembling or changing cylinder. 


End plugs tapped for universal 
Any one or combination of mounting 
without dis- 
Easily removed, 


inspected, repaired. 


Available in a full range of sizes (1'/,” 
with standard, 2 to 1 or oversize rods. 
chined steel with bearing bronze, 


to 8” bores) 
All ma- 
no castings. 


Completely interchangeable parts. 
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* 14-day delivery on most sizes 
Send today for FREE catalog and complete 


set of ') and '4-scale templates showing 
’ 
\ all cylinders and mounting brackets. 






MILLER 
ORTMAN macnine co. 
1204 150th Street « Hammond, indiang 
[_] Please send latest O-M catalog. 
[_} Please send complete set of templates. 


a oe Zone. . State... 


a a 
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| FLARELESS TUBE FITTINGS 


. . « for instrumentation 


Sizes: Tube O.D.’s from % 
through 1 in. 
Operation: After the tube is 


| seated, the nut is tightened. 





Tightening of the nut exerts a 
wedging force on the ferrule. 
The ferrule, in turn, “bites” into 
the outer surface of the tube 


Tube Ferrule “Shoulder” 


_ Parker “IN-TRU”—>) 


Fitting Body 














Nut 


forming a “shoulder”. This 
shoulder insures a leakproof con- 
nection. Because the cutting 
edge of the ferrule is exposed, 
the extent of bite into the tube 
is readily visible if the joint is 
disconnected for inspection. 
After inspection, the fitting is 
reassembled by hand until the 
ferrule is seated. An additional 


1/6 to 1/3 turn of the nut com- 


pletes the assembly. 

Features: Flareless, brass and 
aluminum ; do not require solder- 
ing or welding of the joints. 
There is no flaring of the tube 


_ and no need for any special tools. 





Complete assembly of a joint is 
made with a wrench to tighten 
the fitting nut. Fittings use “In- 
Tru” ferrule to accommodate 
flareless tube. 

The Parker Appliance Company, 

Cleveland, Ohio 
Circle 234 on Reader Service Card 


SOLENOID PILOT-OPERATED 
VALVES 
... for air circuits 


Sizes: Available for 3-way, 4- 
way and 4-way 5 port (two pres- 
sure) application in pipe sizes 
V4 through | in. The % in 4-way 
foot mounted valve is only 7% 
long by 434 high and 2% in wide. 
Design: All-types and sizes are 
furnished either for foot mount- 
ing or sub-base manifold mount- 
ing in accordance with J.L.C. 
specifications. A total of 30 new 


ee 


Continued 


valves is included in this line 
Minimum life expectancy of up. 





wards of 20,000,000 cycles can 
be conservatively anticipated. 
Parts are non-corrosive. The 
main valve body, and also the 
sub-base, is cast bronze. The 
spool is stainless steel, hard 
chrome plated and polished to 
assure long life to the special 
Hycar “O” ring seals. There is 
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no spring in the main valve, 
since air from the pilot valve is 
utilized to reverse the spool in 
both directions. The spool is the 
one moving part of the main 
yalve body, and all parts are 
easily accessible without disturb- 
ing the piping to the valve. The 
pilot valve control unit is mani- 
folded with cap screws to the 
main valve body. The solenoid 
coil is replaceable and is avail- 
able in any alternating current 
voltage and cycle, including all 
direct current requirements. The 
maximum current consumption 
at any voltage is only 10 watts, 
assuring cool operation and long 
life at operating speeds as high 
as 600 cycles per minute. 
Application: All models are for 
air pressure from 35 to 150 psi 
and for low pressure oil hy- 
draulic. 

Valvair Corporation 

Akron, Ohio 

Circle 235 on Reader Service Card 


PLASTIC CLOSURES 
...» for thread protection 


Designation: CaPlug 

Sizes: Standard non-threaded 
closures are available in sizes to 
fit any diameter from % to 1% 
in. and are obtainable in special 
sizes up to 3% in. Stocked sizes 
of the new threaded plugs range 
from 5/16-24 thread to 214-12 
thread. 

Design: They are molded of 
tough, flexible polyethylene plas- 








“ trees 


tic and are impervious to all 
common chemical reagents, such 
as solvents, sterilizing agents, 
caustic and acid baths, and will 
not chip, break or shred under 
severe conditions. 

Features: Non-threaded clos- 
ures, looking like red thimbles 
in smaller sizes and bottle or 
jar caps in larger sizes, push on 
easily over pipe or tubing ends 
as Caps or insert readily in round 
openings as plugs. Ideal as dust 


November, 1953 
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CORNELIUS COMPRESSOR 
STANDARD EQUIPMENT ON 
F-84F THUNDERSTREAK 


REPUBIMC (yx 




























Republic's F-84F THUNDERSTREAK is the latest? 


and fastest flying member of a rugged family 
which has long served the U.S. Air Forces’ 
needs in the fighter and fighter-bomber field. 


@ In equipping the F-84F THUNDERSTREAK with the 
CORNELIUS AIR COMPRESSOR Republic Aviation joins the 
CORNELIUS family of famous names in aviation ... Boeing, 
Canadair, Chance Vought, Douglas, Lockheed, Martin, 
McDonnell, North American, Northrop. 

CORNELIUS is proud of this recognition . . . developed 
from long experience building dependable pneumatic 
equipment for the Air Force, 
Navy and leading aircraft 
manufacturers. Profit from 
our experience . . . write to us 
about your pneumatic equip- 
ment requirements. 











CORNELIUS COMPRESSOR 
4CFM . . . 3000 PSI 
Powered by integral hydrauli¢ 
motor. Other models available 
with various pumping capaci- 
ties. All compressors can be 
furnished with either hy- 
draulic motors, DC electric 
motors or AC 400 cycle motors. 






COMPANY 
MINNEAPOLIS 21, MINNESOTA 


Pioneers in the Development of 
AIRCRAF) PNEUMATIC SYSTEMS 
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@ Since 1926 « in the applica- 
tion, design and 

—pumps, separators, hydraulic 

accessories. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 





Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, automat- 
ic, force-feed lubrication 
and flushing system makes 
these direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 


Air-cooled design—or 
water-cooled models for 


heavier duty. 


Class 21 roller-action 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed 
for applications requiring 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 
mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up to 10 
cfm—to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


wee Sede for Bulletin A- 
. a pumps— 
and for A-1523 for the wa- 
ter-cooled models. 






KRAISSL‘“ 


































New Products 











and moisture seals and shipping 
protectors for delicate fittings, 
they are also used as dipping 
process inserts and for masking 
of threads and parts during paint 
spraying. Threaded plugs are 
available from the same mate- 
rial. They are threaded at the 
top for ease of application. 
Protective Closures Co. 
CaPlugs Division 


2207 Elmwood Ave. 
Buffalo 22, New York 
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ALL METAL VALVE 
. . » for extreme pressures 


Designation: Free-Flo 

Sizes: The valve is available in 
sizes from % to 5 in. with ports 
to all AN standards, both thread- 
ed and flanged with straight or 





elbow bodies, or designed to the 
customer’s specifications. 
Design: The valve is of the 
swing type and has an extremely 
low pressure drop. The material 
is aluminum alloy and stainless 
steel or all stainless steel as re- 
quired. Designed for aircraft and 
guided missiles, it is also suit- 
able for industrial use. 
Application: Suitable for all 
types of fuel, air or oil. It is also 
being used for liquid oxygen and 
for water and alcohol. It is in use 
with temperatures as low as —300 
F and up to 1000 F, in missiles 
and also with white fuming ni- 
tric acid. 

Peerless Machine Co. 


5338 Alhambra Ave. 
Los Angeles 32, California 
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DEHUMIDIFIER 
... for compressed air circuit 


Designation: Vi-Speed dehumid- 
ifier 

Features: Self-cleaning device 
that purifies compressed air and 


Continued 


reduces humidity to a very low 
dew point. Improvements in- 
clude self-adjusting nozzle cou- 
pled with nonclogging aspirator, 
This automatic control stabilizes 
unit operation during variable 
air pressures, and volumes for 
constant removal of injurious 
liquids, solids and vaporous con- 
taminants. Baffle surfaces have 
been enlarged and re-positioned 
for greater exposure of contami- 
nants to action of “Dryolite” po- 
tent drying agent. 


Van Products Co., 
Erie, Pa. 
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BENDING MACHINE 
. - » for hydraulic tubing 


Designation: No. 60 Power Port- 
able 1% in. 

Operation: A drill press % hp 
motor actuates the bending by 
pulling the trigger switch. The 
toggle switch above the trigger 
switch controls the forward or 
reverse rotation of the bend. 
Features: Hand carried from 
place to place; bend from ¥% to 





1% in IPS pipe to 180 degrees; 
operates on 115V-single phase- 
60 cycle AC or DC current; 
averages 60 bends per hour with 
one man; limit switches, preset 
at the factory for 0 and 180 de- 
gree rotation of bending prevent 
the possibility of overtravel in 
either forward or reverse direc- 
tion ; designed to operate so that 
the machine can be placed any- 
where along a length of pipe and 
then operated at that location; 
all steel, arc welded construction 
for maximum strength and mini- 
mum weight. 


Wallace Supplies Mfg. Company 
Chicago, Ill. 
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~ Here’s The New Gre-Sen 
Hydraulic 


DIFFERENTIAL RELIEF VALVE 


Another Gre-Sen 
Quality Product 

at Mass Production 
Prices. 









Features 


% Hardened Steel 
Plunger and Seat 


%& Smooth Operating 


Pressure Regulating Screw 


%*% Light Spring Has Long 
Life and Low Stress 


% Grey Cast Iron Body 


Series D.R. Relief Valves are availiable in three pressure 
ranges. 
Model D.R.—75-A—Pressure Range— 100 to 500 P.S.I. 
Model D.R.—75-B—Pressure Range— 500 to 1250 P.S.I. 
Model D.R.—75-C—Pressure Range—1!250 to 2500 P.S.I. 


Write for Literature 


GRE-SEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-113 Minneapolis 11, Mina. 





'SEAL-GUARD 


METALLIC ROD WIPER 





PROTECTS YOUR 
CYLINDER RODS, 
MACHINE SPINDLES, 
GUIDE PINS AND 
LOCATING PINS 


[he “Seal-Guard” Metallic Rod Wiper affords per- 
manent protection from falling or flying debris. . . 
Two flexible bronze rings mounted in synthetic rubber 
lift off harmful substances completely by means of 
their knife-edged conical surfaces . . . The device is 
self-adjusting through action of rubber on staggered 
or saad rings .. . Rod diameter sizes are from ¥% to 10 
inches, 


Write for Literature 


HYDRAULIC ACCESSORIES CO. 


24301 HOOVER RD. e VAN DYKE, MICHIGAN 


eee 
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Economical Bronze Design 


Series I 
Series II 


Series F 


Series G 


Series 55 
Series IV 


Series I— Heavy duty bronze rotary gear pumps 


_ Oilless bearings 2-23 G.P.M.—0-100P.S.1. $14.25-$29.75 (six pumps) 


Series II—Close coupled motor driven bronze pumps 
Oilless bearings 2-4G.P.M.—0-100P.S.1. $20.00-$22.50 (two pumps) 


Series F— High volume bronze rotary gear pumps 
Oilless bearings 50-150 G.P.M. —0-150P.S.1. $77.50-$200.00 (five pumps) 


Series IV— Rubber impeller bronze pumps 
Oilless bearings 6-21 G.P.M.—0-30P.S.1, $16.00-$28.00 (three pumps) 


Series 55— Standard bronze rotary gear pumps 
Grease fittings 2-23 G.P.M.—0-100 P.S.1. $11.25-$29.00 (twelve pumps) 


Series G—Standard bronze centrifugal pumps 
Grease fittings 2-25G.P.M.—2-10P.S.1.  $9.25-$24.00 (three pumps) 


See our catalog in Sweet’s PRODUCT DESIGN File 


OBERDORFER 
341). 743 PUMPS 
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H Industrial Pump Div., Oberdorfer Foundries, Inc. s 
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Hydraulics Fat More Dig 





The famous FOUR 
BOLT Design 
HYDRECO Hydraulic 
Pump os installed in 
photo at left. 


The HYDRECO Hollow Plun- 
ger Control Vaive. 


ator wants it! 





The HYDRECO Cylinder con- 
trolling the dipper. 


In a Viqqer/ 







Deluxe Pippin Excavator, built by Cone Auto- 
matic Machine Co., Inc., Windsor, Vt., and 
distributed by PIPPIN CONSTRUCTION EQUIP- 
MENT, INC., White River Junction, Vt., digs 
to 10’ depth; lift 12’; reach 16’; swing 1214’. 
Digs 10-foot trench without moving tractor. 


Yes, the PIPPIN Digger is 

OW Powered by 
HYDRECO 
HYDRAULIC EQUIPMENT 


The new Pippin Digger does the work of many 
strong backs without a drop of perspiration... 
and it’s HYDRECO Oil Power that supplies the 
muscle and wrist action! The operator simply 
flips his controls and digs a precise trench, pit or 
excavation. Whether the surface is level, rough 
or sloping he can control his work at all times. 

The famous Hydreco Four-Bolt Pump deliv- 
ers the power...seven Hydreco Cylinders pro- 
vide the linear motion for each function...the 
Hydreco Selector Valve enables the operator to 
stabilize the digger and operate the dipper stick 
with a single hydraulic circuit. Throttling is ac- 
curate, there are no momentary load drops and 
the dipper stick goes when and where the oper- 


Design your circuits around HYDRECO! 
Pumps 3 to 130 gpm....Motors to 52 hp.... 
Hollow Plunger Control Valves 5 to 80 gpm.... 
a complete line of single-acting, double-acting 
and telescoping Cylinders for operating pressure 
to 1500 psi. Write today for full information on 


HYDRECO Oil Power. 


HYDRECO DIVISION 





THE NEW YORK AIR BRAKE COMPANY N 
1104 EAST 222nd STREET CLEVELAND 17+ OHIO 
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New Products 





PRESSURE TRANSMITTER 
. « « withstands extreme 
vibration 


Designation: Model 45176 Pres. 
sure Transducer 

Design: Available in ranges 
from 0-10 to 0-30 psi in 5 psi in- 
crements, in special pressure 
ranges, and can be had with vari. 
ous resistances and with cases 
that will withstand pressures of 


ee ae 
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1500 psi. A low loss filter is fur- 
nished in the input pressure port, 
and models are available with 
temperature compensation. The 
unit will operate when subjected 
to environmental vibration of 5G 
in the frequency range from 10- 
500 cps and can be made to 
withstand shocks of 40G without 
structural damage. 

Features: Use of stable insulat- 
ing materials, (such as_ lava, 
glass, etc.) noble metal alloy re- 
sistance wire and brush, plus a 
new type of brush design, in- 
sures accuracy over long periods 
of use. Up to 50 volts output can 
be obtained where an electrical 
signal proportional to pressure 
is required. High sensitivity and 
accuracy are obtained by using 
a frictionless spring flexure pivot 
movement design, which _ re- 
quires no gears or bearings to 
obtain movement amplification. 


G. M. Giannini & Co. 
Pasadena, California 
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IMPROVED SPROCKET 
CHAINS 
. . « have controlled heat- 
treatment 


Designation: R, RX, and RR 
Design: An improved line of 
drive and conveyor sprocket 


APPLIED HYDRAULICS 
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chains includes controlled mate- 
rial selection and heat-treatment 
for the ultimate in wear resist- 


. 
SS 


ance and strength, closer planned 
tolerances of press fits for longer 
life and smooth operation, better 
finishes, easier to assemble and 
to disassemble. This new series 
of chains will operate on stand- 
ard sprockets. These chains re- 
place and supplement a group of 
the most standard and popular 
sizes. The R and RX series are 
drive chains and the RR series 
are conveyor chains. 
Chain Belt Company 
Milwaukee 1, Wisconsin 
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DUAL CONTROL VALVE 
. +» « has welded construction 


Size: 3 to 10 in. 

Design: Ball bearing stem, all 
stellite disc and seats and the 
elimination of packing bolts. 
Features: High temperature, in- 
side valve and all internal parts 





are polished to reduce corrosion, 
hydrostatic test pressure of 60,- 
000 psi, dual control valve opens 
with pressure and closes with 
Pressure, piston guided and full 
opening through port. 

Hoppe Engineering Company, Inc. 

Greensboro, Indiana 
Circle 241 on Reader Service Card 
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THE 


INSIDE STORY ON 





the ALL Way Balanced Dual-Vane 





Featuring starting torques 
DUDCO has long been recog- 
nized as the most efficient 
Fluid Motor in the field. Stand- 
ard models from 180 Ib. in. to 
14,400 Ib. in. 


DUDCO 


HYDRAULIC PUMP 


One look at the inside of a DUDCO Pump 
tells the story of efficiency through fully 
balanced construction. Note how, at all 
times, the Dual-Vanes provide a double 
barrier to slippage and lost power. These 
DUDCO Vanes are individually balanced 
to closely follow the cam ring contour with- 
out wear-producing thrust . . . their unique 
displacement action provides an extra 15% 
to 20% added volume. 


Smooth, non-pulsating DUDCO power, de 
livering 2000 psi for continuous operation. 
frequently doubles the capacity of less effi- 
cient hydraulic circuits. Standard models 
from 3 gpm to 120 gpm. 


9 WV D Cc ts DIVISION 





THE NEW YORK AIR BRAKE sees ND 
1104 EAST NINE MILE ROAD . HAZEL PARK+ MICH. 
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by AIR CONVERSION RESEARCH 


a high quality 
low maintenance cost 
pressure regulator 


it’s light! 
it's strong! 
it's made 
of A.C.R.'s 


new miracle 
alloy... 


VOLIDIUM! 


Available in both 
Non-Bleeding and 
Self-Bleeding models 

I rs 


elaae) 


acro 


AIR CONVERSION RESEARCH 


Gentlemen: Please send me full infor- 
mation about acro regulators. Dept. AH 





firm 
address 


city 
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SHUT-OFF COUPLING 
- - « Is quick connecting 


Designation: Series HK 

Sizes: % to 1 in. 

Features: Hydraulic and pneu- 
matic lines can be quickly and 
easily connected or disconnected 


—with both ends of the line 
sealed when the coupling is dis- 
connected. A torpedo valve in 
the socket instantly contacts the 
valve seat—thus providing im- 
mediate and positive seal against 
the escape of gas or liquid from 
the socket end of the line, when 
the coupling is disconnected. An 
identical action seats the torpedo 
type valve in the plug end of the 
coupling to provide similar seal 
of the gas or liquid in the plug 
end of the line. When the coup- 
ling is connected, fluid flows 
freely through the coupling, with 
seal against leakage insured by 
the compression of an “O” ring 
in the socket body against the 
outside surface of the inserted 
plug. 

Applications: Where quick con- 
nective couplings for smaller 
size pneumatic and hydraulic 
lines are required. 


The Hansen Manufacturing Company 
Cleveland, Ohio 
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PENDANT HOISTS 
. . « lift up to 5 tons 


Design: A pneumatic hoist 
which can be used for most load 
lifting capacities and for raising 
the load through any height, the 
determining factors being the di- 
ameter of the bore and the 
length of piston stroke. Hoists 
are produced which cover any 
load up to 5 tons, the illustrated 
hoist lifts 1 ton. The pendant 
hoists require more headroom 
than the horizontal types. They 
can be supplied only with trollies 
up to 25 cwt capacity, though 


a 


Continued 


they can be adapted to fit almost 
any normal heavy duty trolley, 
The pendant type shares with 
the horizontal series, the advan- 
tages of variable speed contro] 
and balance effect. 

Marton Air Equipment, Ltd. 


Parkshot, Richmond 
Surrey, England 
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MANIFOLD MOUNT VALVES 
... Eliminates pipe, saves space 


Designation: Manifold Mount 
Valves 

Sizes: 4%, %4, % and % inch 
NPT for any of the 2-, 3- and 4- 
way valves now in their line. 
Features: Compact design: il- 
lustration shows a 4-way, % in. 
NPT valve with pilot actuation 
and spring réturn; valve dimen- 
sions 6-1/16 in. long, 1-% in. 
long and 2 in. wide. Mounting 
requires only drilling holes in 








att 


HAND HYDRAULIC 
PUMP 


Single and Double Designs 
To 20,000 P. S. I. 


e@ Dual Pump Unit Reservoir. 
360 cu. in. 


e Interchangeable Pistons 


e Interchangeable Pistons 
Ye-V2-¥4 inch 


Pressure range is 3,000 to 20,000 P.S.I. 
Pipe connections '/4"" N.P.T. Handle length 
is 18 inches. Weight is 8 to 18 pounds. 
Unit can be bolted or welded into position. 
"We specialize in hand pump units to 
operate in temperatures from minus 65 
F to plus 160 and with any capacity 
reservoirs required." 


WILLIAM S. PINE— 











1637 E. 22nd St., Los Angeles 11, Calif. 
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manifold to match port holes and 
bolting in place. All internal 
parts are interchangeable, valves 
can be serviced or disassembled 
without disturbing pipe connec- 


A aah 





tions. An exclusive “anti-extru- 
sion” arrangement of kinetic 
“OQ” ring seals insures air tight- 
ness after long service. 
Versa Products Co., Incorporated 
Brooklyn, N. Y. 
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AIR CYLINDER 
. « « with integral pilot valve 


Size: Furnished in cylinder di- 
ameters of 114 through 6 in. 
Features: The integral. valve is 








| 
| 
| 


of universal type furnished so | 





that it can be operated by minia- 
ture poppets, direct or remote, or 
converted to single or double 
solenoid operation. Valve can be 
furnished with dual speed con- 
trols. A full line of two-way pop- 


pet valves for air-limit, hand or | 


| 


foot operation will be offered in | 


addition to standard electrical 
conversion units. Air cylinder 


features a_ built-in operating 
valve. 
Carter Controls 
2972 Bernice Road 
Lansing, Illinois 
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Braided through and through 


for 
longer service, 


less 
maintenance! 





GARLOCK | 
LATTICE BRAID’ PACKINGS 


Every strand of Lattice Braip packing 
passes diagonally through the body of the 
packing to form a completely unified 
structure—braided internally as well as 
externally. This patented Lattice Brarp 
method has these advantages: 


APPLICATIONS 


On rotating shafts, reciprocating rods 
or rams, expansion joints ond volve 
stems 


TYPES OF SERVICES 
Water, oil, solvents, acids, steam, 
gases, efc., of temperatures up to 
700° F. 


1. Prevents the packings from disintegrating 
when subjected to wear. 


2. Makes the packings flexible so they can be 
formed into rings without distortion. 


3. Allows us to control porosity so that the right 
Asbestos (Canadian or Blue African) amount of liquid is absorbed for lubrication. 
ee velaforeed 4. Imparts a semi-automatic action to the pack- 
: - ings. This eliminates the need for frequent 
“Teflon” or osbestos with “Teflon” gland adjustments. 
impregnation For complete information send for Lat- 
tice Bram Folder AD-131. Write the 
nearest Garlock branch or to our main 


office. 


AVAILABLE MATERIALS 


AVARABLE FORMS 
Ring, coil, or reel 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Woerehouses: Baltimore + Birmingham ¢ Bestem « Buffalo « Chicago 
Cincinnati « Cleveland « Denver « Detroit « Houstom « Los Angeles « New Orleans « New 


York City « Palmyra (N.Y.) ¢ Philadelphia « Pittsburgh « Portland (Ore.) ¢ Sek Lake City 
San Francisco e St. Louis « Seattle ¢ Spokane « Tulsa. 


In Canede: The Garlock Packing Company of Canada, Lid, Toronto, Ont. 








*Registered Trademark 
ls ESE ae ame é 
PACKINGS, GASKETS, OIL SEALS, 
G AR LOC K MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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100 to 
$000 psi 
150 in. */min. 


6 volt - 12 volt - 28 
volt dc - 


DONNELL 


hydraulic systems 
and components 


@ mobile equipment 
@ stationary units 
@ portable applications 


hydro-pac power package 
hydro-pac pumps 
handy-lift hand pumps 
hydro-pac valves PT 


1000 psi 


110 volt ac 


Donnell simplified design and ex- 
clusive patented advantages assure 
you of greater dependability and 
longer maintenance-free operation 
of hydraulic components. 





Trunion mounted ram with oil inlet 
in one trunion boss. 


Trunion mounted ram with control 
valves in base. 


Push-pull ram with special yokes on 


& 
B 
C Standard single acting ram. 
D base and plunger. 

E 


Telescopic rams are streamlined. 








Write for Engineering data 
and specifications. 


DONNELL 


Hydraulic Company 


Marengo ® Illinois 
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ROTATING SWIVEL 
. - « for high pressures 


Designation: Model’ 4000 


inlet (14 in ips) which can be ro- 
tated and clamped through a full 
360 degrees. A drilled and tapped 
flange for panel or bracket 
mounting. 

Design: The body casting is de- 
signed to permit two valves to 
be assembled into one unit. Such 
arrangements can provide a com- 


on ann ff —_—> 





Design: Designed for high pres- 
sure and high operating speeds, 
spring loaded Teflon ring and 
self centering ball thrust bear- 
ings. 

Application: Present applica- 
tions in brake and clutch field. 





Hydraulic Unit Specialties Co. 
304 N. Grand Ave. 
Waukesha, Wisconsin 
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inlet, 
simple series connection, or a to- 


mon a common outlet, 





AIR VALVE 

- « + permits flexibility 
Designation: Wobble-Rod 
Sizes: Right and left hand out- 
lets (% in ips); a double-ended 


tal independence of the two 
valves. Thus, three-way, four- 
way, tandem or synchronized op- 
erations can be served. 

Construction: Constructed en- 














Shock-absorbing bumpers cushion 
stroke, assure longer service life 


Silicon steel laminations give high 
efficiency 


Tempered steel spring absorbs vi- 
bration — holds assembly firmly 


in alignment 


Hardened beryllium-copper plun- 
ger guide reduces friction and 


weor 


Heavy Formvar insulated magnet 
wire on high flow point molded 
nylon- bobbin 


INDUSTRIAL 
SOLENOIDS 
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Built better for longer service. Four to twenty pounds—push 

Shock mounted to reduce self- or pull. ) 
destruction. Stroke to one inch maximum. © 

Designed to meet J.1.C. spec- A.C. or D. C. models. | 
ifications. | 


Special solenoid problems engineered fo your needs. 


20, (FERNDALE) MICHIGAN 






2435 HILTON ROAD DETROIT 
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tirely of non-corrosive metals, 
the valve requires no mainte- 
nance and has exceptionally long 
life. Bronze, brass and stainless 
steel are used throughout. There 
are no rubber or fiber seats or 
diaphragms. 

Features: The lever which opens 
and closes the valve is a hard- 
ened rod so swiveled that the 
free end can move vertically, 
laterally, diagonally or in arcs 
and circles. The valve can be 
actuated manually, mechanically 
or electrically. 

Pantex Manufacturing Company 


521 Roosevelt Ave. 
Pawtucket, R.I. 
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RELIEF VALVES 
. + « for constant pressures 


a 


Size: 34 in. 

Construction: These valves are 
of the pilot type, where a small 
or pilot valve controls the action 
of a large main valve. This con- 
struction results in a relief valve 
with the constant pressure char- 
acteristics required for exacting 
applications. The construction 


also eliminates the need for large 
springs. Relief pressure is ad- 
justable from 50 to 300 psi. 

Application: Designed for oil or 





gasoline and are particularly 
well adapted for farm machinery, 
road machinery and material 
handling equipment. 

Fluid Controls 


1284 N. Center Street 
Mentor, Ohio 
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UU fy hydrolubes... 


and NON-FLAMMABILITY 
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Ucon hydrolubes are hydraulic fluids that contain water for non- 
flammability. They are balanced formulations of water, an anti-freeze, 


and a water-soluble synthetic 


lubricant. They contain carefully 


selected corrosion inhibitors, metal deactivators, and anti-wear agents. 


As long as the water concentration is maintained, Ucon hydrolubes are 


non-flammable. 


For safety, economy, and efficiency—switch to Ucon hydrolubes. 


They can be used with conventional packings and seals—without 


revamping. 


W rite today for the booklet. “UC »N Hvdrolubes,” F-7380. 


Carbide and Carbon Chemicals Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street 


UCC Me ae e-e aeee e 





“Ucon” is a registered trade-mark of Union Carbide and- Carbon Corporation 
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Heavy Duty 
High Pressure 


Triplex Pumps 


Case History A-15; In 1944,a Kobe Size 
3 Triplex was installed at the Superior 
Tank and Construction Company, Los 
Angeles, California, manufacturers of oil 
production tanks and pressure vessels for 
the transportation industry. The Kobe 
operates a 500 ton hydraulic press, used 
to die-cut segments of spheres for Butane 
and Propane tanks. Pressure required is 
2000 psi. 


ee 


. wonderful service’’ 

Satisfaction with the Kobe Triplex is in- 
dicated by this statement from Grover C. 
Brown, company sales manager: “We like 
the Triplex. It has been in almost con- 
stant operation and hasn't given us a bit 
of trouble. There has never been a major 
repair or overhaul on the unit, and we 
think it’s fine. The Kobe has given us wen- 
derful service. We recommend it heartily.” 


Triplex Features 


© Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 

® Volumes — To 60 g.p.m. 

® Power Ratings — 15, 30, 50 H_P. 

® Integral Double Reduction Gears 

® Integral Electric Drive (Optional) 

* Easily interchanged 
Plungers and Liners 










Write for Bulletin 
KOBE INC... Division ef 
Dresser Equipment Co.. 
615 NBC Bidg.. 815 
Superior Ave. N.E. 
Clevelend i 4, Obie 





Division of Dr Equipment Co. 
Piont: Huntington Pork, Calif. — Representotives 
in CLEVELAND, Pittsburgh, New York, Houston, 
Oklchome City. 
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AIR CYLINDERS 


FAMOUS FOR LONG LIFE— 
LOW DOWNTIME 


PISTON PACKINGS 
“REPLACE” THEMSELVES 


Compressed air expands Neoprene Rings, 
keeps Graphited Asbestos Packings under 
constant pressure. Packings avtomatically 
compensate for gradual wear... practi- 
cally eliminates repacking downtime, 


Precision-made in a wide 
range of models, 2” to 12” 
bore. Representatives in 
\ principal cities. Prompt 
| deliveries. Send for copy 
of $-P Catalog No. 102. 


HYDRAULIC 
CYLINDERS 
il models in I! sizes 
Packing cartridge « J.1.C. Standards 


2000 p.s.i. Every modern design feature 
Send for Catalog No. 103. 
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AIR CIRCUIT 


for Machine Tool Lubrication 


By C. S. Abbott 
J. N. Fauver Co. Inc. 
Detroit, Michigan 





Pressure Switch 











Nozzles 
Jo 
Tops 














Differential Pressure Switch 








MOVEMENT OF A TAPPING HEAD trips a limit 
switch to energize the solenoid of the on-off valve. 
The valve opens to admit air to the lubricator. 


oO of the design requirements 
on transfer type machine tools 
is to provide a reliable lubrication 
system. Because machine break- 
downs on high production machines 
are extremely expensive, the lubri- 
cation system becomes even more 
important than usual. Shown in the 
drawing is the pressure switch pro- 
tected air circuit designed to spray 
oil on the taps used in Cross Trans- 
fermatics. 


Limit Switch Opens Valve 


The 14 inch on-off solenoid valve 
is opened by the tripping of a limit 
switch when the taps move into posi- 
tion. Air then passes through the 
valve, through a filter, regulator, 2 
gallon lubricator, distributor head, 
and out nozzles from this distribu- 
tor head to the taps. Construction of 
the distributor is such that regard- 
less of the number of outlets, an 
equal distribution of oiled air leaves 
the head to the various taps and it is 
possible to lubricate from 2 to 16 


taps by changing the design of the 
distributor head. 

There are two important safety 
features. A low pressure switch is 
connected to the down stream side 
of the air pressure regulator. If for 
any reason air does not pass through 
the regulator, a low pressure will 
result and the pressure switch will 
shut off the machine. Also a differ- 
ential pressure switch is used to re- 
cord oil level in the lubricator. If 
the level falls to a low position, ap- 
proximately 2 inches from the bot- 
tom of the lubricator, the switch 
which is very sensitive will close and 
also-shut off the machine. These two 
pressure switches provide a safety 
arrangement which would shut off 
the machine if either there is no 
air or no oil. 

If the taps are not oiled before 
each operation, tap breakage would 
be excessive and resultant down time 
would make the entire transfer ma- 
chine impractical. The design of this 
air circuit insures oiling before each 
operation. 


APPLIED HYDRAULICS 
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Now Save 36% 


On Installation Time 


with IMPERIAL SE Dury f 
TUBE tds. > sc 












Repeated, thorough tests reveal that 
IMPERIAL HI-DUTY FITTINGS can 
be assembled in 36% less time than 
Just push tube regular COMPRESSION TYPE FIT- 
into fitting without TINGS... and in 71% less time than 
removing nut and FLARE Raha FITTINGS. These are 
spectacular savings. 
tighten . . . that’s alt. Fitting is furnished with integrated 
nut and sleeve assembled. To get a 
Furnished in Brass, | tight joint, simply insert tube into 
Aluminum, Steel fitting and tighten nut. No loose sleeve 
and Stainless Steel | to drop. 
For Tubing MAKES FAR ST. RONGER JOINTS 
1s" to %” O.D. because sleeve is always in perfect 
alignment and because its design mini- 
mizes deformation of tubing. Hi-Duty 
See Your Supply House Fittings remain leakproof even under 
severe service; withstand over 5 times 
as much vibration as ordinary compres- 
sion or flared fittings. 


THE IMPERIAL BRASS MFG. CO, 1242 W. Harrison St. Chicago 7, til. 
In Canada: 334 Lauder Ave., Toronto, Ontario 























Ask for Bulletin 
Neo. 3002 


Pioneers in Tube Fitting 
and Tube Working Tools 


NCW VALCOR FRINUIPLt 
1) SULVING MORE 
SOLENOID VALVE PROBLEMS 


*Valcor Floating Shear Seal: 
Simple design eliminates need 
for precision fits. Seals 100% 
in both directions . . . and seal 
improves with use because of 
self-lapping. Self-cleaning, can- 
not clog because of exclusive 
floating shear seal action. 


e Straight-Through Flow: 
Absolute minimum pressure 
drop. 














¢ Sealed-in-Coil: Never an 
electrical failure reported. Built 
to withstand shock, vibration, 
and the elements. 


Send for free booklet— 

“The Valcor Solenoid 
Valve with the Floating 
Shear Seal.” 


Valcor Engineering Corp. 
Carnegie Ave., 
Kenilworth, N. J. 








VALCOR 
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7 SIMPLER THE FILTER 
THE LOWER THE COST 


It seems hard to believe, 

but you can actuall 

= have more efficient 

SS tration at considerably 

lower cost if you simply 

use Bendix-Skinner rib- 

bon elements instead 
of expensive and less 

== adaptable metal edge 

=> or metal screen types. 


Here’s how it works— 


yf Bendix -Skinner rib- 
f ’ bon elements are in- 
Seno EXPENSIVE BACK UP expensive to begin 


with and can be in- 

SUPPORT REQUIRED £ .talled at far less 

<> cost than metallic ele- 

sal se ments that require spe- 

cial back-up supports. In 

fact, in practically every 

instance present metallic- 

= type elements can be 

changed over to ribbon-type 
with substantial savings. 


Ribbon units are available 

in diameters from 4” to 6” 

in any required length with 

filtration rated at 40 microns 
(.0016"). 


Our engineering department 
will be glad to advise on new 
installations or to furnish re- 
placement units in a variety of 
sizes. Write us for details, 
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Shinner 


ey Tes 080) melee 144°), | | lee Oslo). 
SKINNER PURIFIERS DIVISION OF Bendix 


1503 TROMBLY AVENUE, DETROIT 11, MICHIGAN 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N.Y 
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You'll find many valuable production 
and design ideas in publications de. 
scribed here . . . copies will be 


USEFUL LITERATURE 
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OIL AND GREASE SEALS... An attractive 
presentation has been made on oil, grease and 
mechanical seals, by The Garlock Packing Com- 
pany. Catalog 10 consists of 100 pages in color 
with information complete in every detail. Sub- 
jects covered in this booklet are engineering data, 
installation instructions, resistance to fluids chart, 
typical applications, trouble tips, sizes and part 
numbers. Also a numerical list by part numbers 
of seals is included. A complete review is given 
of each model and type seal which they manu- 
facture. The literature is well illustrated with 
many cross-sectional drawings and pictorial sec- 
tional views. A novel visual index aids in locat- 
ing the type of seal which may be of interest. 
The seals are listed first as an illustration and 
secondly by application. 
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OVERLOAD RELAY ... Bulletin No. 5101A 
covering engineering data, model specifications 
and application information on overload relays, 
has been released by Heinemann Electric Co. The 
bulletin includes a complete description of the 
hydraulic-magnetic operating principle and this 
is shown in graphic form along with outlined 
data on the hermetically sealed time element. 
Shown also is a time vs percent load curve, giv- 
ing definite response points for various size over- 
loads. Dimensions and specifications of all models 
are given and details of a typical application in 
protecting a three-phase air conditioning com- 
pressor motor, are provided to illustrate the cir- 
cuit. 
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ELECTRIC CLUTCH CONTROL ... Micro 
Switch, a division of Minneapolis-Honeywell 
Regulator Company, has released catalog No. 59 
describing their “Microtrip”, a power machine 
safety control which provides a means of electri- 
cal control for any manually operated machine. 
A presentation is made regarding the application 
on a power press. Each type of control equip- 
ment is outlined, including auxiliaries and switch- 
es and the methods by which it is possible to 
control the machine. It is explained that power 
clutch-actuating equipment is necessafy on ma- 
chines which provide only for direct manual en- 


sent you free without obligation 


Continued from page 10 


gagement of the clutch. A complete presentation 
is made including additional equipment which 
may be necessary, such as solenoid and air cylin- 
der clutch actuators, valves etc, which are illus- 
trated and rated. 
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DC MOTORS AND GENERATORS ... Bulle- 
tin No. 1450 has been released by The Louis Allis 
Co. This bulletin presents a line of dc motors 
from % to 300 hp and dc generators from % to 
250 kw. The literature is well illustrated, show- 
ing the various types of pumps made for different 
applications. There is an interesting section on 
de electrical characteristics of the shunt motor, 
the series motor and the compound motor. An- 
other section of the bulletin is devoted to dec ad- 
justable speed application data. Many special de 
motors and generators are illustrated for special 
applications. Included also are motor generator 
sets. 
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FLOW RATE MEASUREMENT ... Of liquids 
and gases by the variable-area method are de- 
scribed in catalog No. 10-A-10, prepared by 
Fischer & Porter Company. The catalog discusses 
meters and presents objective comparisons be- 
tween the popular variable-area types and the 
more common variable-head meters. How the 
variable-area meter works, it’s basic flow equa- 
tion, as well as information on calibration scales, 
metering range, permanent pressure loss, up- 
stream piping effects, viscosity effects, purging 
and pulsating flow are also discussed. Many il- 
lustrations and graphs add to the usefulness of 
the catalog. 
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SILICONES... A very unusual presentation of 
silicones appears in the “new frontier edition” 
of “Tall Tales and Fabulous Facts”, a 24 page 
booklet released by Dow Corning Corporation. 
Much reference literature is offered in this book- 
let and is available by writing for those in which 
there is interest. Information can be obtained on 
silicone release agents, silicone lubricants, sili- 
cone dielectrics, silicone water repellants, silicone 
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CC4-25, Hand-Operated 
CC5-25, (Same), Locking 
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CC7-25, Foot-Operated Lecking 














CC12-25, Pisten-Operated 
Momentary Contact Type 





Y," P.M 4-Way Valves! 


more compact, less expensive than any similar valves 


Here’s a new series of direct-operated 4-Way Valves for the con- 
trol of small, double-acting air cylinders. It’s the latest addition to 
Hannifin’s revolutionary ““P-M” line. ' 

Designed for easier maintenance. The only moving part is the 
valve stem with its two poppets. The valve body, which contains this 
stem, is quickly removed from the separate “manifold” to which all 
pipe connections are made. Thus, the entire valve can be serviced 
without breaking line connections. 

The CC Series. These new “P-M” 4-Way Valves, nominally of 4” pipe 
size, flow so much air that they can be used competitively with other 
%" valves when ordered with %” ports. They are corrosion resistant 
throughout and meet J.I.C. recommendations. 

Compare! You'll find these new Hannifin 4-Way Valves more compact, 
simpler and easier to use, and /ess expensive than any comparable valves. 





GET THE COMPLETE 
HANNIFIN “P-M”" 
AIR CONTROL VALVE 
CATALOG 


The new Hannifin Controls Catalog 
contains complete information and 
specifications 
on all Hannifin 
“P.M" Valves, 
including this 
new 4-Way 
direct-operated 
series.Write for 
Bulletin 232. 





HAN NIFIN 


Hannifin Corporation, 1155 S$. Kilbourn Ave., Chicago 24, Ill. 
Air and Hydraulic Cylinders « Hydraulic Power Units ¢ Pneumatic and Hydraulic Presses ¢ Air Control Vaives 
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TO RECONDITION 
DIRTY HYDRAULIC 
OIL YOU NEED... 

















NOW YOU CAN HAVE BOTH 
A FILTER AND A VAPORIZER 
IN ONE COMPACT UNIT — 


Oil Conditioner 





The Hoffman Oil 
Conditioner re- 
stores contami- 
nated hydraulic 
oil to a “like 
new” condition. 
The unit oper- 
ates unattended, 
removing both 
soluble and in- 
soluble material 
from dirty oil 
and recirculating clean ‘oil to the hydraulic system. 

The cartridge filter removes all insoluble sludge, acid 
and metallic particles. The oil vaporizer, operating with 
low temperature and low vacuum, drives off water and 
other soluble liquids. 

The Hoffman Oil Conditioner assures clean hydraulic 
oil at all times with little maintenance. The unit oper- 
ates with no moving parts except motor and pumps. 
No high speed bearings or parts to increase repair and 
replacement costs. 

Models are available from 25 to 600 g.p.h. Portable 
Oil Conditioners are available where a more flexible 
operation is needed. 


Write for detailed case studies or for Bulletin A-667. 
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INDUSTRIAL FILTRATION B Sk 
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USEFUL LITERATURE 





rubber and other silicone products. Information 
6n air drying, weather resistant finishes is also 
included. 

Circle 187 on Reader Service Card 


HYDRAULIC GREASE FITTINGS ... Many 
different styles of grease fittings are featured in 
a booklet released by Universal Lubricating Sys- 
tems, Inc. Each style is illustrated and briefly 
described. In addition to the fittings, grease hoses, 
bushings, adapters, drain plugs, guns and swivel 
couplers are cataloged. An interchange chart is 
included which lists similar but not identical fit- 
tings for several manufacturers. Product features 
and packaging procedures are outlined. 
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RELAYS... Joseph Pollak Corporation has re- 
leased a 12 page bulletin covering the following 
types of relays, dc computer, de miniature, ac or 
de coaxial and dc communication. Complete spe- 
cifications are given for each type. Installation 
and performance data and line drawings for each 
relay are dimensioned. Each type is illustrated 
and design features emphasized. 
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DIFFERENTIAL CONVERTERS ... Bulletin 
No. 2290, covers information on differential con- 
verter transmitters and is prepared by Minne- 
apolis-Honeywell Regulator Co. Many features 
of the control are outlined. A pictorial cross-sec- 
tion view is used in explaining the operating 
principle. Parts are identified. Complete specifi- 
cations are given. A few suggested installations 
are included. These converters operate on the 
highly sensitive pneumatic force-balance princi- 
ple. They convert the differential pressure of flow 
into a proportionate air pressure and transmits 
that air pressure through tubing to indicating or 
recording receivers or controllers. 
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AIR-WEIGHT CONTROL .. . Constant air- 
weight control for cupola blowers is described 
in bulletin No. 158, released by Askania Regula- 
tor Company. How it works, where it’s used and 
many other questions are answered in this bul- 
letin. It is explained that constant air-weight con- 
trol is based on the principle that air-weight de- 
livered by a motor-driven blower is directly 
proportional to the power consumed by the driv- 
ing motor. The unit measures 3-phase power, 
puts out a high-level hydraulic signal in propor- 
tion to the deviation from a pre-set power level. 
The blast gate is positioned by this hydraulic 
force. A wiring diagram is included in the bulle- 
tin along with an illustration of the unit. 
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HYDRAULIC VARIABLE SPEED GEARS 
_,. Carter Gears Ltd. are offering a Folder No. 
A/1, which describes the advantages and main 
features of hydraulic infinitely variable speed 
gears. The folder ig complete with specifications 
and dimensions, horsepower and other ratings. 
Excellent photos show many types of motors and 
applications. An interesting section explains what 
variable speed gears are and how the unit works. 
This section is complete with a pictorial cross- 
section, graphs and other engineering data. 
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SEALS ...A bulletin is offered by Franklin C. 
Wolfe Co. Inc., which describes the various seal 
designs available from this company. A general 
description and application of their lock-o-seal, 
gask-o-seal, termin-o-seal and “O” ring is given. 
Illustrations of these types make the catalog more 
helpful in understanding how these seals can be 


applied. 
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ROTATING SHAFT SEALS .. . Cartriseal 
Corporation is offering a bulletin on rotating 
shaft seals, suitable for all types of products. 
Cross-sectional views of various mountings are 
shown, together with a pictorial cut-a-way of a 
typical stator and of a typical rotor, which shows 
their various features. Rotors are “tailormade” 








NICHOLSON AIR-GAS-STEAM TRAPS 


NEVER NEED PRIME 





‘ 


Nicholson weight-operated traps, under no 
condition, leak pressure medium. This prevents 
the costly loss of air, gas or steam occurring when 
inverted bucket traps lose their prime. Nicholson 
traps hold tight because they have a positive 
water seal and do not depend on buoyancy of 
float to raise valve. Other fea- 
tures: exclusive new oil-elimi- 
nator; special 
hardened stain- 
less steel valve. 
3 types; pres- 
sures to 200, 
500 and 1500 
lbs. Send for... 








CATALOG 
953 


213 Oregon St., Withes-Barre, Pe. 
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TRAPS - VALVES: FLOATS 
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4" and 4" Single Solenoid Valves 


They'll give you up to 300 cycles a minute 
For air to 125 psi—vacuum— 
or iow pressure hydraulic service 


@ These valves combine the utmost simplicity in 
design with rugged construction. They will give you mil- 
lions of cycles of highly satisfactory, efficient, trouble-free 
service. Small solenoid, with short stroke operates the 
valve plunger, eliminating levers, links and pins. Low 
amperage requirement eliminates intermediate relays 
and simplifies electrical control circuits. Side or bottom 
pipe connections. Valve body and solenoid are both 
mounted on an aluminum base and can be removed 
independently without disturbing the piping. 2, 3, 4 
and 5-way actions. Write for full details today! 


LEVER OPERATED 
SINGLE PLUNGER VALVES 
Two position and three position valves, %" to 14" 
sizes; 2-way, 3-way and 4-way actions. Widely used for 
controlling the operation of single and double acting cylinders 
or as pilots for operating other valves. 


PILOT CYLINDER OPERATED 
HYDRAULIC VALVES 

Two position valves, ¥2"" 
to 4’' sizes, for line pressures 
from 1000 to 5000 psi. 
Valve is placed close to the 
work and operated from a 
central control point with an 
easy to handle air valve 
avoiding operator fatigue. 


For Fully Descriptive Data Sheets Write 
Cc. B. HUNT & SON, Inc 
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is 
to meet the specific needs of the user. Their de. vi 
sign, operation, and use are explained completely, gt 
Circle 194 on Reader Service Card ar 
su 
FLEXIBLE COUPLINGS . . . Lovejoy Flexi. " 

ble Coupling Company has released descriptive 

literature on the various types of flexible cou- 
plings which they manufacture. A specification A 

and dimensional data sheet. which gives the maxi- 
mum bore, maximum hp at various rpm’s, out- a 
side diameter, overall length, distance between 0 
shafts and other pertinent information, is included Vv 
with each coupling type. Cross-sectional views it 
show the construction of the various types and a 
a selector chart is available to determine the P 
correct coupling to be used. A section devoted . 

to variable speed transmissions, gives specifica- 

tions as to pulleys, bases, bolts and sheaves, 

mn on. Circle 195 on Reader Service Card 1 
signed and built Power t 
mai ‘adnat cen can “O” RINGS ... The Parker Appliance Company ( 
maximum output of 20 gpm has released a very complete 52 page catalog on 
ee “O” rings. This catalog is identified as No. 5100 | 
YOUR INQUIRIES ARE INVITED and describes in detail the following types—‘in- | 


dustrial” for general hydraulic, water or air serv- 
4, ice; “aircraft” for aircraft hydraulic service; “fit- 

C ENTURY H YDRAULICS, I NC. ting gasket”; “fuel resistant”, for gasoline and 
18135 JAMES COUZENS HIGHWAY + DETROIT 35, MICHIGAN kerosene service; “oil-resistant” ; “temperature 
resistant” and special service types. Each of the 
above types are illustrated with a cross-sectional 
view and many of the specifications such as tem- 


Get Easier, More Accurate perature range, elongation and tensile strength 
Cylinder Speed are given. A complete listing of stock “O” rings 


with their nominal and actual sizes accompany 
" Control 






































= | 


each type. An interesting section in the back of 
the catalog deals with definitions of “O” ring 
terms, compound bases, requirements, gland de- 

































with sign and installation requirements. / 
P. ee Circle 196 on Reader Service Card ; B 

IN AIR OR NEW NONFLAMMABLE HYDRAULIC 
ae Cue ee HYDRAULIC USE FLUID ...A new nonflammable water base hy- 7 
Stak Ueda. teed tee = draulic fluid, “Houghto-Safe”, developed to com- ‘ 
ee nae St ae ee a bine maximum fire resistance with top hydraulic m 
which permits full flow in the opposite wat 4 ill fficiency, is described in a 4 page bulletin issued a 
aestion. Retro boll floats in ate 5 meee rut i, - y> T P ; ve e qi 
Tre arian fe, eat roaviving only o TE AS Bering oll plage es tater : 
or cows it Check Valve ond Needle Valve nad ood geek ogy calipers: 
ins female pipe sizes — ver" ve aa" a ae elevated temperatures. “Houghto-Safe” is a snuf- , 
inuen, Gtr es gnaiedons sans Robontiee iN va fer type fluid with high oxidation stability, a V.I. ie 
ree a an» ee ie of 150 and the lubricating ability of high grade f 
Sesto Aine HECK VALVE petroleum hydraulic fluids. It will pump easily at ; 
~Dovele Acing Grinder sonctater O F and has proven to be efficient at pumping 
ag (23 pressures of 1000 psi. Film strength tests indicate 2 

a nett that it will carry 2-14 times the load of petroleum 

= Py Mi rw it hydraulic oil of similar viscosity. The fluid has 

on " been rated as “an acceptable hydraulic fluid from 

ome the fire hazard standpoint” by the Factory Mutual 





Engineering Division of Associated Mutual Fire 


Pneu-Trol Devices, Inc. Insurance Companies. 
1426 N. Keating Ave., Chicago 51, Ill. Circle 197 on Reader Service Card 
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DRAIN TRAPS .. . Literature, covering drain 
traps and cooling controls for compressed air, 
is offered by Sarco Company, Inc. Cross-sectional 
views of a drain trap, cooling controls and a dia- 
gram of an air separator equipped with float trap 
are included. Bulletin No. 520-DM covers this 
subject very thoroughly, deseribing in addition 
to the above, electric safety controls. 
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AIR RELEASE AND AIR INLET VALVE 
_,. Bulletin No. 1203, is offered by Simplex Valve 
and Meter Company and describes the functions 
of the new combination air release and air inlet 
valve. A pictorial cross-sectional view of the valve 
in its open position and in its closed position, and 
a graph of discharge capacity, add to the com- 
plete description of its operation. Uses, weights 
and overall dimensions are also included. 
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UNIT REGULATOR ... An automatic control 
regulator of flow pressure, proportioning and 
other variables is described in an 8 page bulletin 
No. 155, released by Askania Regulator Com- 
pany. The unit is a self-contained, hydraulic con- 
troller. The bulletin also presents the operating 
principles and the different models of the unit. 
It shows in addition, application diagrams and 
regulator specifications. 
Circle 200 on Reader Service Card 


LYNAIR 


AIR and HYDRAULIC 
CYLINDERS 


BEST FOR THAT TOUGH HEAVY-DUTY JOB 


Whatever your air and hydraulic cylinder 
requirements may be, Lynair can supply 
your needs with the assurance of the ut- 
most satisfaction . . . The complete Lyn- 
air line of standard cylinders represents 
quality material and workmanship un- 
conditionally guaranteed . . . One 
marked advantage is the heavy-plated 
piston rods and the finest packing avail- 
able, an assurance of maximum 
performance and enduring serv- 
ice... Also Lynair's engineering 
facilities are available for the de- 
sign and manufacture of special 
application requirements. Prompt 
Delivery on all Stand- 
ard Cylinders. 


















Write for Catalogs 


LYNAIR, INC., Jackson, Michigan 
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thread-protectingCaPlugs 
keep A-P valves clean and dry 


Designed for dependable handling of freon and 
methyl chloride refrigerants, A-P Thermostatic 
Expansion Valves are completely dehydrated before 
shipment. ;{ .. bi? 


To hermetically seal these valves against moisture 
and dirt while in transit or in the warehouse — both 
inlet and outlet connections are capped with tough, 
flexible CaPlugs. Costly thread damage is also 
averted! 


“Ease in installation, easy removal after use; 
appearance and price,” are among the other important 
advantages to A-P Controls Corporation. 


Impervious to all common chemical reagents, acids 
and solvents, multi-purpose CaPlugs (both threaded 
and plain) will not chip, break or shred under most 
severe conditions. Furnished for use as caps or plugs, 
to be applied inside or outside of threaded or plain 
fittings, they are promptly available in a wide range 
of sizes to meet a wide range of requirements. 


Write for catalog, price lists and free CaPlug 
assortment. 


CaPlugs 


DIVISION 


PROTECTIVE CLOSURES CO., INC. ® 
2203 ELMWOOD AVE. BUFFALO 23, N. Y. 
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STEEL TUBING... A 12 page brochure, offered 
by Rochester Products, Division of General Mo. 
tors, describes use, fabrication and physical Prop- 
erties of steel tubigg for sizes from % to %& in, 
Typical applications are illustrated, covering 
many products in which steel tubing can be used, 
Complete tables and data are provided, covering 
mechanical properties, diameters, tolerances, 
wall thicknesses and pressure tests for single 
and double wall tubing. The processing and fab- 
rication of steel tubing for various uses is in- 
cluded. The following subjects are illustrated and 
described: forming finishes, cutting and machin- 
ing and joints. 
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FLEXIBLE METAL HOSE ... A two color, 
16 page product design catalog on flexible metal 
hose and instrument bellows, has just been re- 
leased by Flexonics Corporation. Included in the 
bellows section are complete specifications, and 
detailed information on stainless steel, brass and 
bronze bellows, bellows assemblies and bellows 
devices. The hose section features complete spe- 
cification and application data on convoluted and 
corrugated types of flexible metal hose, as well 
as details on flanges, couplings and other fittings. 
Included also are special purpose hose assemblies 





Leading 
Hydraulic 





Seal of Proven Performance 








Are Using 
Almo Manifolds 
to Cut Costs 
and Obtain 

Permanent Trouble-Free Operation 


Almo has perfected the manifold method of chan- 
nelling hydraulic fluids at high pressures after 
years of research and can apply it to your equip- 
ment. Send a diagram of one of your present 
hydraulic circuits. Without obligation we will return 
an Almo Manifold diagram demonstrating how 
the job can be completely simplified. 








This maze of piping and 
tubing, all subject to fail- 
vre resulting from vibra- 





; rioroti entail 
oa ce wmanee ont “Valves © Chucks © Cylinders © Silencers 
made as compoct and «Solenoids © Hydraulic Pumps ©¢ Compressors 
oo :Pilots © Air Controls © Machine Feeds 
trated above . 
Write for Clamp Cylinders © Quiet Exhausts 
Catalog - Stocks in Principal Cities 
Write for our new brochure ‘ 








ALMO TOOL CQ. : . CORPORATION 


11470 KALTZ AVE e CENTERLINE, MICH 400 PREDA STREET + SAN LEANDRO, CALIFORNIA 
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and installation instructions. Many illustrations 
and specification data tables add to the useful- 
ness of the literature. 
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GENERAL PURPOSE PUMPS .... Catalog 
No. 102, a 12 page piece of literature, prepared 
by Tuthil! Pump Company, presents their line 
of rotary, internal-gear, positive displacement 
umps for general use in handling non-corrosive 
liquids with lubricating qualities. Complete spe- 
cifications of various model pumps, includes a 
cross-sectional drawing of each model. Each 
drawing is keyed so that dimensions are available 
in chart form. A table shows the part number of 
each component used in the pump. An interesting 
pump guide is prepared in chart form which can 
be used to determine the model best suited to 
certain individual needs, such as performance 
characteristics, mountings and pump features. 
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To order your free copies of literature offered 
in these columns, use the convenient Reader 
Service Card. You'll find it bound between pages 
114 and 115. 


MOTOR STARTERS ... Allis-Chalmers Manu- 
facturing Company has released a 12 page bulle- 
tin No. 14B6410B, on motor starters, built to 
control squirrel-cage, synchronous wound rotor 
and multi-speed motors in ratings from 2200 to 
5000 volts. Many models of starters are illus- 
trated, including one with air break contactors 
and one with oil immersed contactors. Included 
also are schematic wiring diagrams which show 
typical methods of control. An interesting sec- 
tion of the bulletin describes how the air break 
contactor is made and how it works. Paragraphs 
on short-circuit and overload protection, time de- 
lay and pullout protection add to the value of 
the literature. 
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TOGGLE SWITCHES... Micro, a division of 
Minneapolis-Honeywell Regulator Company has 
issued a new catalog +73 on toggle switches and 
toggle switch assemblies. Various types such as 
single pole, bushing mounted; single-pole, 3 hole 
mounting; toggle assembly with eight basic 
Switches; other multiple-unit toggle assemblies; 
“subminiature” toggle switches and hermetically 
sealed precision switches are described. Each of 
the above sections are well illustrated and di- 
mensioned for installation use. A chart is also 
provided for each type switch which gives char- 
acteristics and electrical ratings. A description 
of the switches is given along with construction 
leatures, such as contact arrangement. 
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STEEL 
=— HYDRAULIC . 
COUPLINGS 


“THE MOST COMPLETE FITTING LINE” 








JIC FLARED TUBE 
DRYSEAL PIPE FITTINGS 
RESTRICTORS 

LATERALS 

BARBED HOSE STEMS 
HYDRAULIC ACCESSORIES 


new products : 


NEEDLE VALVES 
5000 PSI 
Compact, bar stock body 
Use for shut-off or metering 
Tube or pipe outlets 
Line or angle 


BALL CHECK VALVES 
® Compact, bar stock body 
® Tube or pipe outlets 


® Fixed or adjustable spring 
loading 


SWIVEL ELBOWS 
© 1200 PSI 
® Tube or pipe outlets 
® Rotates 360° 


PIPE NIPPLES 


® Clean bore, seamless steel 
tubing 

® Dryseal NPTF threads 

© Cadmium plated 


Representatives in principal cities 
WRITE FOR CATALOG #53 
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AMIE es 


(AIR OR SPRING RETURN) 


Completely Flexible 


AIR-MITE now supplies solid steel 
upright columns in any lengths 
required to give you these impor- 
tant flexibility features. 


1. Normal ram clearance of 0" 
to 6" may be increased to any 
clearance required for special 
application. 


2. Supplementary or replacement 
cylinders with any ram stroke 
required are available for 
quick, easy mounting on same 
brackets. 


3. Rapid socket wrench adjust- 
ment cylinder bracket swivels 
for perfect alignment with work. 

Presses are available in '/4, '/2, % 

and | ton capacities—for staking, 

riveting, marking, punching and 
similar operations. 


Write for complete catalog of 
Air-Arbor Presses and single and 
double acting Air Cylinders, 


AIR-MITE 


4417-A West Carroll Ave., Chicago 24 























For AUTOMOTIVE, RAILROAD, o) 


MARINE, MACHINE TOOL and 
COUNTLESS OTHER APPLICATIONS 


For examfpole-RHEOSTAT CONTROL 


The geared take-off at the receiver 
shaft is used wherever more than 
90° travel is required. 







* INSTANT RESPONSE + POSITIVE AC- 
CURATE DUPLICATION MOVEMENT 
“COMPLETELY SELF-CONTAINED, 
INDEPENDENT + SINGLE TUBE — 
EASY INSTALLATION + RUGGED 
and DEPENDABLE 


WRITE NOW FOR COMPLETE INFORMA- 
TION or send prints and specs for 
special applications. 


SPERRY PRODUCTS, INC. 


711 SHELTER ROCK ROAD, 
Danbury, Connecticut 


REPRESENTATIVES IN PRINCIPAL CITIES 
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PNEUMATIC FORMING 
competes with mechanical 


Concluded from page 70 


housing to form coils or loops. Cam and limit-switch 
6 are now actuated to return the rack to its original 
position. Cam and limit-switch 7 actuate the top mov. 
able die and finishes the hexangular spring in the 
same manner as the first die at the beginning of the 
forming cycle. Cam and switch 8 then return both 
top and bottom dies to their original positions. 


Ejection ° 


Cam and switch 9 are next to be actuated and by 
means of mechanical attachments to the piston rod 
of another cylinder, the coil forming dogs are released 
and the finished spring is ejected by the outward me- 
chanical movement of our small plates which pop out 
of the main face plate. 

Cam and switch 10 return the ejector mechanism 
to its original position and then cam “a” is ready to 
automatically repeat the complete ithe again. The 
machine will run continuously through the same cy- 
cles unless manually shut off by the master switch. 

The formed spring ejected from the machine is 
completed by joining the two loose ends by welding, 
knotting, or some form of ferrule. 

This machine was completed 9 months ago and has 
been in use continuously since that time. Other than 
the replacement of one solenoid valve, it has produced 
consistently good springs. Maintenance is at a mini- 
mum and an operator has very little trouble learning 
the operation of the machine. The finished machine 
was built at a nominal cost and is believed to be 
equally as efficient as a mechanical type forming ma- 
chine. This is the first machine of its type in a mat- 
tress factory and as other problems in wire form- 
ing come up, it is apparent that this electro-pneumatic 
type of mechanism will compete favorably with the 
purely mechanical type of machines. 





TEST STAND DESIGN 
for selecting piston rings 


Concluded from page 76 


off the plant compressor which has ample capacity 
and passes through a pressure regulator to a manually 
operated air shut-off valve. 

From this point on, the same system is used for oil 
or air at the operator’s choice. The medium then passes 
into an input manifold at which point three input 
shut-off valves permit application of the medium to 
any one of three cavities formed by the rings on the test 
piston. With input valve #1 open, the medium is 
applied to the top of the piston as would normally 
be the case. Number 1 air or oil pressure gages will 
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indicate pressure drop over top test ring only. Leak- 
age drains back to sump. 

With output valve #1 open, blow-by or leakage 
past top ring is directed through a flowmeter which 
measures specific leakage. 

By proper manipulation of the input and output 
valves, we can check the pressure drop and leakage 
over 1, 2, or 3 rings, or each ring individually. We 
can apply pressure to either side of the ring check- 
ing it out for double action. 

Some of the ring features which we have been able 
to refine as a result of tests made on this test stand 
are: 

. Finish on face of ring. 

. Finish on sides of ring. 

. Desirable ring tension and unit pressure. 
. Pressure distribution of ring. 

. End gap. 

. Type of joint. 

. Type of material. 

. Need for ring expanders. 

9. Effect of special coatings. 

In Figure 2, the test cylinder is at the far right. The 


operator's hand is on the air regulator. The device 
mounted in the center of the table is entirely separate 
from the equipment mentioned above. It is an arrange- 
ment to use the test stand for an endurance test 
of two new types of piston ring coatings. You will 
note the two horizontal cylinders in which the rings 
are being tested. 

The test stand has proved to be extremely universal, 
simple to operate, and reliable in results. It has gone 
a long way toward giving us an answer to the ques- 
tion—How many and what type of piston rings? 


ONAN Sw Ne 














Now available in 
110—220 volts 60 
cycle A. C. current 








eR 
8 

@ 3000 P.S.I. operating 
pressure 

@ Continuous duty 

@ Poppet design elimi- 
nates leakage 

@ May be mounted in 
any position 

@ Impregnated coils re- 

sist moisture and con- 

densation 


ugged compact con- 
truction. 


Waterman High Pressure Solenoid Valves are inexpen- 
sive, compact units designed for continuous duty in 
hydraulic systems where pressures are as high as 3000 
P.S.I. Poppet type construction gives positive sealing 
against internal leakage. Impregnated oi, resistant coils 
make these valves suitable for mounting in oil reservoirs. 
In many cases this feature eliminates costly piping and 
makes possible the construction of smaller, more compact 
hydraulic power units. Available in %” and %” pipe size. 
Write for Illustrated Circular A 
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LINEAR 
0-RINGS 


simplify design... 


_.. speed assembly 
of “packingless’’ pump 
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“PERFECTLY ENGINEERED PACKINGS 


LINEAL 


LINEAR Inc., State Rd. & Levick St., Philadelphia 35, Pa. 
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Post 


Scripts of 
Industry 





V. V. Blasutte 
Denison Engineering Co. 





R. H. Parduha 
The Oilgear Company 





we 


Jim Hawkesworth 
Graton & Knight Company 





Appointment of V. V. Blasut- 
ta as vice president and director 
of engineering of the Denison 
Engineering Company, Colum- 
bus, Ohio, has been announced 
by W. C. Denison, president and 
chairman of the board. Mr. Blas- 
utta was formerly chief engineer 
of the company. In his new ca- 
pacity he will direct activities of 
five divisions, in quality control, 
patent division, research engi- 
neering, general engineering and 
product development. He has 
been with the firm since 1940 
and has been chief engineer since 
1941. 


The Oilgear Company has an- 
nounced the appointment of E. 
H. Parduhn as district engineer- 
ing representative in charge of 
the Pacific northwest. The for- 
mer representative, R. E. Davis 
of Portland, has been recalled to 
the home office to undertake spe- 
cial engineering assignments. 
Mr. Parduhn is a graduate me- 
chanical engineer of the Univer- 
sity of Wisconsin and has served 
in the United States Air Force. 
He has worked in the Oilgear 
engineering, service and sales de- 
partments since 1946. During 
the past four years, he has been 
the Los Angeles area representa- 
tive. 


Jim Hawkesworth has been 
appointed district manager in 
charge of the San Francisco 
branch of the Graton & Knight 
Company in Worcester, Mass. 
In this capacity, he will direct 
sales operations for the entire 
Pacific coast area. Mr. Hawkes- 
worth formerly covered the 
northwestern states. He has 
been associated with the com- 
pany since 1913. 





News about people, manufac. 
turers and sales organizations 


Central Mine Supply Co., has 
announced the addition of a new 
department, devoted to the man- 
ufacture of hose coupling and 
assemblies. 


Alton D. Anderson has been 
named chief engineer of the Cook 
Research Laboratories, Division 
of Cook Electric Company, Chi- 
cago, Ill. Mr. Anderson succeeds 
D. C. MacDonald who resigned. 
Mr. Anderson is well known for 
his work in yndersea weapons. 
He spent over 10 years as a re- 
search engineer with the Naval 
Ordnance Laboratory in this 
field. Since coming to Cook in 
1950, Mr. Anderson has been di- 
rector of the systems develop- 
ment section and most recently 
as chief engineer. Also at Cook 
Earl L. Washburn has been 
named technical head of the sys- 
tems development section. Pri- 
or to coming with Cook, Mr. 
Washburn was a senior project 
engineer for over seven years, 
with Wallace Tiernan Products 
Company. In his new position, 
Mr. Washburn will be in charge 
of all engineering phases of geo- 
physical and physics as well as 
digital computing equipment. 


R. J. Minshall, president of 
Pesco Products Division, Borg- 
Warner Corp., at Bedford, Ohio, 
announces the appointment of 
Paul W. Brannon as vice presi- 
dent of manufacturing. Mr. 
Brannon has been associated 
with Pesco Products since No- 
vember 1952 and more recently 
in the capacity of manager of 
manufacturing. Mr. Brannon’s 
new responsibilities will include 
all manufacturing and procure- 
ment of materials. 
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he F all Wiper Ring 


Keeps The Piston Rod Clean! 


Since 1944—Spring-Loaded with "Squeeze Grip Action" and (dry) Lapped True Cirele 


Exclusive : 
Spring-Loaded “Squeeze Grip Action"— 


1. Eliminates spotty or erratic contact on rod. 














Keeps the Piston i SPRING 
ROD Clean SS LOADED 
in Bareme a wit 
Tompereres heey SQUEEZE 
FALL WIPER RING 
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Squeeze Grip 
Action Does It 


The 3-piece Fall Wiper Ring assembled 
into one piece as covered by patents 
consists of (1) a one-piece Split Wiper 
Ring (body) with two flanges or groove 
in its O.D.; (2) a one-piece split com- 
pressor spring assembled in the groove 
(3) an endless cover band surrounding 
the spring in the groove which causes a 
squeeze grip action on the piston rod. 


The Fall Wiper Ring is available from 2"' 
to 13°' dia. Military part numbers from 
AN6231Al te AN6231A71. Write, wire or 
phone us regarding your wiper needs. 














OPEN JOINT PERMITS 
A STREAK OF DIRT 


AT JOINT OPENING 





and other patents pending. 


2. Provides longer life because the s 
takes up all wear, while the light-tig 


grip the rod. 


pring in the "Squeeze Grip” 


wiping edge continues te 


3. The Spring Loaded “Squeeze Grip” Action on the rod is exactly 
the same for any number of rings of a given size because the pow 
ef breakout friction is individually controlled in each ring. 


Exclusive 
Factory Lapped (dry) by 
Pre-Actuating 


In addition to complying with Spec. 
MIL-S-5049, we create a worn-in 
true circle contact on piston by care- 
fully pre-actuating each ring. This is 
done to avoid a wearing-in period 
after the ring has been installed ... 
a period during which the ring might 
not completely contact the piston 
with the possibility that small metal 
fragments would wear off and enter 
the packing gland. This pre-actuating 
process is used by us exclusively and 
insures immediate true circle con- 
tact, from moment of installation. 
Only when the Spring Loaded 
“Squeeze Grip" action and Factory 


- Lapped (dry) features are combined 


can full wiper contact and a light- 
tight wiping edge be assured. (See 











NOT FACTORY LAPPED 
(DRY) - LEAVES DIRT 
ON ROD 











Na 
FACTORY LAPPED (DRY) 
WITH “SQUEEZE GRIP" 
ACTION ON ROD—STOPS 
PASSAGE OF DIRT (except 
at Joint) 


Illustration above, right.) This full wiper contact is long-lived because 
the spring in the “Squeeze Grip" action takes up the wear while the 
light-tight wiping edge continues to grip the rod. 


The FALL "CJ" Closed Joint Wiper Ring 


Another First for FALL Wiper Rings! The FALL "CJ" Closed Joint Ring has been especially designed 
for those applications requiring absolute freedom from dirt passing through joint of ring te bearings or 
packing. (See illustations at left.) This FALL Closed Joint ring has the same Spring Loaded “Squeeze 
Grip" Action and Factory Lapped (dry) wiping edge as our regular 3-piece "3C" type ring and func- 
tions exactly the same BUT with the added assurance that NO dirt passes through the joint. Patented 


FALL "3C" three-piece Wiper Rings are available in all sizes to including 13" 
diameter. FALL "CJ" Closed Joint Wiper Rings are available in certain sizes now, 





other sizes soon. Our engineering staff will gladly work with you in solving your wiper 








Ne 
"CJ" WIPER'S CLOSED 
JOINT KEEPS Thee 
ENTIRE ROD CLEAN 


=—— 


November, 1953 


ting problems. Write, wire or phone us. 


Ace Products Company 
P.O. Box 784 Toledo 1, Ohio Phone ADams 6513 


SPRING 
LOADED 


Fall // (,.-Ring 
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Appointment of L. E. Black- 
well, Jr., sales application engi- 
neer with the Reliance Electric 
and Engineering Company, 
Cleveland, Ohio, to the Char- 
lotte, N. C. sales office, was an- 
nounced jointly by E. E. Helm, 
sales vice president and E. G. 
Orahood, southeastern district 
manager, Atlanta. In his new 
field sales post, Blackwell will 
report to Frank W. Leitner, 
Charlotte branch manager. 
Blackwell joined the Reliance or- 
ganization in 1952 following 
graduation in electrical engi- 


Continued 


neering from Duke University. 
He served in the United States 
Navy during World War II. 


Announcement is made of the 
appointment of Everett W. Lun- 
dy, assistant sales manager, 
Peerless Pump Division, Food 
Machinery and Chemical Cor- 
poration, Los Angeles, by B. A. 
Tucker, general sales manager. 
Lundy, previously Pacific dis- 
trict manager for the pump firm, 
will be succeeded by Rober H. 
Hull, presently Peerless’ central 
district manager at Indianapolis. 








OIL BY-PASS 
RELIEF 


VALVES 


To maintain specific, pre- 
determined pressures on 
machine tool hydraulic 
mechanisms, ram presses, 
Diesel and oil burning 
equipment 


NON-CHATTERING...NO MAINTENANCE 


for pressures from 5 to 500 Ibs. 
Pipe sizes from 4" to 2". 


WRITE on your let- 
ferhead for your 
personal, profes- 
sional copy of 


FULFLO MECANI- 
CAL DATA BOOK 
Please state MH for 


Pumps—for Valves 
—or for ° 


THE FULFLO SPECIALTIES CO. Inc. 


BLANCHESTER, OHIO 
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Hull, in turn, will be succeeded 
by Waldo T. Harman, Chicago 
branch office manager. Lundy 
attended the University of Caj. 
ifornia. 


With completion in October 
of an addition to its Memphis, 
Tenn., plant, Flexonics Corpora. 
tion will transfer brass bellows 
production to Memphis from the 
pilot plant at Elgin, IIl., John 
F. P. Farrar, president has an- 
nounced. Norman Dawson, who 
has been quality control man- 
ager at Elgin, becomes superin- 
tendent of the Brass Bellows 
Division at Memphis. Frank 
Brence continues as Memphis 
factory manager. 


George B. Furey 
Honan-Crane Corporation 


The appointment of George B. 
Furey to the Honan-Crane sales 
engineering staff has been an- 
nounced by D. J. Jones, the com- 
pany’s general manager. With 
headquarters at Honan-Crane’s 
main office in Lebanon, Ind, 
Furey will cover central and 
northwestern Indiana including 
South Bend and Indianapolis. 
He has been with the company’s 
engineering department since 
1952. Prior to that time he was 
bulk materials handling engineer 
for Link-Belt. He has studied at 
Iowa University and the Illinois 
Institute of Technology. 


Frank W. Turner has been 
named sales service engineer of 
the Marco Products Department 
of the Plastics Division of Cel- 
anese Corporation of America. 
Mr. Turner, who has a long rec- 
ord of achievement as engineer 
and technical sales representa- 
tive in the chemical apparatus 
field, is being transferred from 
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Tpora. MINIATURE PRECISION 
ellows HYDRAULIC VALVE 
1m the Oe lll 







iS an- Skinner's new VIO Series Miniature Hydraulic 
» who Valve is an amazingly compact unit, capable of handling 
pressures up to 1000 P.S.!. 

mag This precision-made valve is ideally fitted for uso in the 
perin- automatic operation of single and double acting hydraulic cylin- 
llows ders, and in pilot control of larger three and four way hydraulic 
‘rank valves. . 

| : The V10's construction is consistent with the Skinner quality 
nphis tradition: most internal parts are of stainless steel; the slide mech- 


anism has a precision-ground piston, and a bore honed to 
extremely close tolerance, thus minimizing leakage. 

Specifications: 1/8’ NPT threaded ports; effective orifice di- 
ameter of 3/32”; available in the full range of AC and DC voltages. 

The economical design and unusually small size of the Skinner 
Miniature Hydraulic V10 valve will enable many manufacturers 
to install it in places where, heretofore, remote control devices 
have been considered impractical. 
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_ dryseal-thread 

1g PRESSURE PLUGS 

iS, 

5 a 

ce 

: seal tight 

~ without compound 

L 

is 
When Unsrako Pressure Plugs are tightened, 
major and minor diameters are positively sealed, 

1 pressure tight without sealing compound. UNBRAKO 
Dryseal-Thread Pressure Plugs, in a full range of 

f sizes from 1%’’ to 14%’ NPTF, are available from 

t your local UNBRaKo distributor’s stocks. Write 


for literature. SPS, Jenkintown 2, Pa. 


: Che Stil Gea : A START FOR THE FUTURE 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN 





PENNSYLVANIA 
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GAST sss: 
AIR PUMPS 


FOR ORIGINAL EQUIPMENT 
APPLICATIONS AND PORTABLE USES 


Note the compactness! Yet these 
Integral Motor-Pumps (basic 
Model No. 0406 shown) deliver 
.6 CFM—to 15 PSI or 25 inches 
Vacuum. 1750 RPM with 1/12 
HP G.E. Motor. 





it’s a VACUUM PUMP! For vacuum, Model 0406-V2-154X has already 
proved its advantages as a component of industrial instruments requiring air 
flow; as a portable air sampler, etc. 


it’s an AIR COMPRESSOR! For pressure, Model 0406-P2-154X is in use on 
special machines for textile wear testing; as a laboratory compressor, efc. 


Both OIL-LESS AND STANDARD LUBRICATED 





TYPES OFFERED—VARIOUS ACCESSORIES 


Write 


You can get absolutely oil-free 


FOR NEW bag ; Siti del 

DATA SHEETS . with pene Mehr ve were hee me Re i < 

en 0406 never nee ty rication); also gouges, nipples, 

etenedt standard lubricated models. Al- etc., to show 

_ together, Gast offers a wide typical acces- 

Motor-Pump sories we can 
furnish, 





range of integral Motor-Pump 
Models. Models from 1/12 to 1/3 HP. 








Investigate now! 










Original Equipment Manufacturers for Over 25 Years 


— . y’ (TO THREE H.P.) (TO 30 185.) (10 28 INCHES) 


haa ©GAST MANUFACTURING CORP, (31 Hinkley St, Bentos Herbor, Mich, 

















POWERMATIC 


AIR HYDRAULIC 


PUMPS 


For Safe, Positive, Accurate 
Pressures to 25,000 p.s.1 


Size 912" x 14” high 
Weight 35 pounds 


p 
le 





capacity without overheating or 
overloading. Provides positive vari- 
able pressure control. Streamlined 
—no protruding parts to catch or 
damage. Hundreds of uses—oper- 


FAST 
rams, jacks, pipe benders. 


ating 
O presses, hydraulic body and frame 
RTA B straighteners, lab testing, etc. 
Send for catalog and prices. 


Distributors Inquiries, Invited 


MDPOWERMATIC INC> 


1944 —. MARKET ST. * AKRON 5, OHIO 


The air operated Powermatic hy- 
draulic pump is engineered for 
continuous service at maximum 
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the central engineering depart- 
ment of the company to assume 
his new duties at the Marco 
Products plant in Linden, N. J. 


Greer Hydraulics, Inc., an- 
nounces the appointment of 
Carleton Kinne as assistant to 
company president Edward M. 
Greer. Mr. Kinne will be en- 
gaged in the development and 


Continued 


installation of hydraulically op- 
erated hatch covers on merchant 
and naval ships: Mr. Kinne was 
formerly with the United States 
Lines as engineer afloat the SS 
Washington and SS America. 
As Commander in the United 
States Navy, he served as assist- 
ant to the inspector general of 
Military Sea Transportation 
Service. He is a Marine Engi- 


neer graduate of the New Yogt 
State Nautical College. Also » 
Greer William J. Cunninghan 
has been named assistant sale 
manager for Industrial Hydray. 
lic Accumulators and compo. 
nents. Mr. Cunningham wa; 





BOOST 


Measures 
8%” wide x 9%” deep. 


PUMPS 


Boost 100 PSI. air pressure to 10,000 PSI. fluid pressure for $173.25 
(FOB Gardena, Calif.). Eight standard models for output fluid 
pressures of 1,000 to 30,000 PSI. Special models for lower or 


higher pressures. 


Applicable wherever low volume output at high pressures is 
the requirement. For oil or water service. Complete power pack- 
ages also available. Send for bulletins. 
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Assembly 
No. 





216-C- 10 
216-C- 20 
216-C- 35 
216-C- 60 
216-C-100 
216-C-150 
216-C-200 
216-C-300 
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1144 West 135th Street, Gardena, California 
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Carleton Kinne 
Greer Hydraulics, Inc. 


William J. Cunningham 
Greer Hydraulics, Inc. 


formerly with Dumont Aviation 
Associates in charge of govern- 
ment contracts negotiations. He 
served with the Aircraft Produc- 
tion Resources Agency at 
Wright-Patterson Field. 


The Heat-X-Changer Co., Inc. 
of Brewster N.Y. has announced 
the appointment of H. C. Hal- 
bert as industrial sales represen- 
tative in the territory covering 
Tennessee, Alabama, Georgia 
and Florida. Mr. Halbert has 
been in the compressed air field 
for over 30 years. 


Fred T. Miller, vice president 
of Adel Division, General Metals 
Corporation, has announced the 
appointment of Philip A. D’Am- 
brogi as engineering service rep- 
resentative working out of the 
newly established office, Dallas, 
Texas. D’Ambrogi was previ- 





ously associated with Glenn L. 
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Martin Company, with whom he 
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has been field service represen- FOR NO OTHER Pressure-Measuring Device 


tative for the past twelve years, 





concentrating on aircraft pres- DYNAMIC COMPARES with 


ization, hydraulic and elec- ass suis ae i | 
sat loetean The Dallas of- —& Electro) Pressuregraph 


fice will serve Texas, Arkansas, 
Louisiana and the Tulsa, Okla- 
homa area. Adel also announces 


the appointment of Walter J. Here J why ¢ Temperature stabilized. 
Hyatt as enginecring service ps emg ae for unit pressure change. 
representative in the southern | + ete P for all pressures. 


California and Arizona area. 
Formerly with Lockheed Air- 


craft Corporation and 


Airmotive Corporation and with 
a background in engineering, 


sales and customer servi 


att has been directly associated 


with aviation activities 


past fifteen years. He will work 
out-of Burbank, Cal. office. 


Airway Products, I 
rated, announces H. R. 


Greenley’s appointment as a 
vice-president and general sales- 


manager. Greenley bri 


Airway Products Inc., more 
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output for driving DC recorde 
Ss 
* No need for Pre-amplifiers to drive paneer 
or oscillographs. ray 
* Simple operation. 
* Records Pressure tr 
micro-seconds. 


* Can be water-cooled { 
exceeding 1000° F. "Peratures 


* Auxiliary Synchro-Marker adds 
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Available to Help Solve research laboratories. 5 
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than sixteen years of experience ELECTRO PRODUCTS LABORATORIES 


in the automotive and industrial 4501-Hp Rovenswood Ave., Chicago 40, Ill. © 









STAND, MAGNIFIER 


Handy stond mognifier with 
universal odjustments. Over- 
oll height: 6". Hes powerful, 


cleor magn ity ing lens. ¢ 


A time saver for precision checking 
Mognetic bose fits curved or flat sur- 
foce. Hes 45-50 Ib. pull. Stointess 
oy a rod mounted in 
socket permits 
universal settings 3.95 
Note: We heve complete line of tne 
struments, depth gouges, Inspec- 


tien mivrers, ete. 
WRITE TODAY 


MAGNETIC PTS ee ATOR 
OLDER... 


INSIDE - OUTSIDE 


NIER CALIPE: 
German mode by one of Europe's leading spec- 
iclists in precision teols. Measures inside-out- 
side & depth in 001” to 6” in 1000ths and 
1/10mm to 150mm in Othe.» » » » 9 IS 
MICROMETERS — 0” to 1” in 1,%00ths. 
Hes lock-nut & ratchet ...ONLY = «+ 


) 
| 


Cop., 1.5 eu. in 
- 1.2 per 
complete cycle. deze 





will operate on 6 or 12 volts. 
-E. (306 shaft RPM) 5 
clipse (130 sheft RPM) ZA. 
clipse (110 shaft RPM) — 


i ‘Hundreds of uses for amy mechenicol 
P device needing controlled 2 wey och 
ion. Opens, closes, roises or lowers 
doors ~ windows = gotes — volves. 
CTU-2 — Feete Lineor Actuoter — 
24 volt, DC, 8500 RPM, 1/6 HP = 
series wound motor. 41" stroke in 13% sec. 
Compression and tension loods up to 750 tbs. 


Adjustable micro switch for limits of 95 
+ Wevel. Overall Ingth., retracted 11" J = 
We else carry meny mere sizes end types of Ach 
eters. Write tedey Gm intermetion. 


230 Pc. CATALOG 


Amazing Valves! 1000's of items fer 
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COMPLETE SELECTION 


ULRIX offers a model and size 


Sr eal hs enn Sank bee for any problem — standard and 


vous duty. 3000 Ibs. Intermittent. break-a-way types. ULRIX 
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Continued 
power transmission engineering, Acme Gauge & Instrument 
sales and merchandising field. Co., Inc. announce recently ap- 


Other appointments at Airway pointed distributors: Rousseau 
include: George D. Gareau, gen- Controls Ltd., 2215 Beaconsfield 
eral purchasing agent; A. L. Ave., Montreal 28 Que., Canada; 
Modreski manager of produc- Shively Bros. Inc., 719 E. Sec- 
tion. Gareau was recently with ond Ave., Flint 3, Michigan; 
the Ford Motor Company Tank Fluid Power Equipment Co., 
Division purchasing group and _Inc., 3320 N. Green Bay Ave., 
brings more than ten years of Milwaukee 12, Wisconsin; Gen- 
purchasing experience. esee Machine Builders Inc., 1732 












































(Above) High Pressure 
Gate Valve with 
Ledeen Valve Actuator. 


(Left) Ledeen Tandem 
Type Valve Actuator 


with ier on Standard Plug Valve. 


Ledeen VALVE ACTUATORS 


These actuators are for the automatic operation of gate, 
diaphragm, plug and other line valves, and are pneu- 
matically or hydraulically operated for direct or remote 
control. Designed as package units, they are mounted 
directly on the valves without need of special manifolds 
or outside supports. They are easily, quickly and rigidly 
installed on new valves or on valves in service. 





Ledeen Valve Actuators provide positive operation, 
permit automatic processing, safety installations, multi- 
ple central control ,and require a minimum of mainte- 
nance. WRITE FOR BULLETIN 3000. 


VALVES + a Wedleor Mfg: be 


VALVE ACTUATORS 
AIR HYDRAULIC 1610 SO-SAN PEDRO STREET 
PUMPS & BOOSTERS LOS ANGELES 15 CALIFORNIA 
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Hudson Ave., Rochester 2} 
N. Y.; Garden City Instruments 
Inc. & Affiliates J. H. Havens 
Co. and A & A Instrument Co, 
608 South Dearborn St., Chi. 
cago, Ill. 


Matthew Bauer, vice president 
and general manager of the Flo. 
dar Corporation, Cleveland, 
Ohio, announces the appoint. 
ment of the Wilkes Company, 
4013 Milwaukee Ave., Chicago, 
Ill., as representative in the 
northern half of Illinois. The 
company is headed by brothers, 
Donald F. and Frederick R, 
Wilkes. 


Merrill A. Hayden has been 
promoted to assistant general 
manager of Waterbury Tool, 
Div., of Vickers Inc. He will 
continue his duties as general 
sales manager which he assumed 
in 1950 after transferring from 
Vickers Inc., in Detroit. Mr. 
Hayden has been with Vickers 
since 1935. 





R. G. Holben 
Conoflow Corporation 


R. B. Werey, president Cono- 
flow Corporation, announces the 
promotion of the following mem- 
bers of the company’s admin- 
istration staff. Ralph G. Holben, 
former production manager, has 
been elevated to the position of 
plant manager. Mr. Holben’s 
new duties will involve super- 
vision of all plant activities in- 
cluding production, purchasing 
and maintenance of plant facil- 
ities. Horace C. Shuman, former 
assistant to Mr. Holben, will as- 
sume the duties of production 
manager. Mr. Shuman has a 
background of twenty years in 
production work with Conoflow 
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and SKF Industries where he 
was previously employed as as- 
sistant to the plant manager. 
Harold W. Bonekat was named 
purchasing agent in the an- 
nouncement. Mr. Bonekat, who 
joined the company in 1951 asa 
buyer, was formerly employed as 
a buyer, at General Electric’s 
Switchgear Division in Philadel- 


phia. 


Russell J. Smith, who heads 
up a sales organization bearing 
his name located in St. Louis, 
was recently named sales repre- 
sentative of Snap-Tite, Inc. 
Union City, Pa. Mr. Smith, who 
has over 30 years sales and man- 
ufacturing experience, and his 
four man team cover the states 
of Illinois, Kentucky and Mis- 
souri, often using their company 
four passenger plane. 


William J. Thomas, general 
sales manager, has been ap- 
pointed general manager of the 
Tubular Products Division of 
The Babcock & Wilcox Com- 
pany and Paul J. Utnehmer, 
works manager, has been named 
to the board of directors of the 
division. Mr. Thomas has been 
with the company since 1932. 
He was associated with the Boil- 
er Division at Barberton, Ohio 
until 1941 when he left his posi- 
tion as assistant manager of the 
process equipment department 
to join the Tubular Products Di- 
vision. Mr. Thomas is a gradu- 
ate of Carnegie Institute of 
Technology. Mr. Utnehmer has 
been with Babcock & Wilcox 
since 1945. 


James F. Davis has been ap- 
pointed purchasing agent for the 
industrial hydraulics division of 
The Parker Appliance Company 
in Cleveland, Ohio. 


The election of new officers on 
the board of directors of the 
C. A. Norgren Co. was an- 
nounced following a board meet- 
ing. C. Neil Norgren, assistant 
general manager, was elected 
vice president and _ secretary. 
Akse] Nielsen was made vice 
president and assistant treasur- 
er. Leigh H. Norgren, plant su- 
perintendent, was elected treas- 
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urer and assistant secretary. 
Floyd R. Pool was made assist- 
ant secretary. Neil Norgren has 
been associated with the compa- 
ny for eleven years, being in 
charge of purchasing and credit 
prior to his present assignment 
as assistant general manager. 
Leigh Norgren was industrial 
engineer with the company prior 
to his appointment as plant su- 
perintendent nearly two years 
ago. Both are sons of the found- 
er and president of the company. 


Bruce B. Allen, manager of 
the Summit Research Labora- 
tories of Celanese Corporation 
of America, announced the fol- 
lowing appointments, Raymond 
A. Gobeil as head of the physical 
testing laboratory; Joseph A. 
Berg, as head of personnel ad- 
ministration and Harold K. Hav- 
iland as associate head of the 
technical information section. 


Rudolph F. Gagg has joined 
the administrative staff of Ray- 





If you can't place 
_ your hydraulic 


tubing in all 3 
of these pictures 












it isn’t SUPERIOR 
hydraulic tubing 


1. HYDROSTATIC TEST— Every single 
— of Superior hydraulic = tubing 


is 100% hydrostatic-tested. This is only 
possible, economically, because of 
Superior’s invention of a super-speed clamp. 





2. FLAREABILITY TEST—Each order of 
Superior hydraulic tubing is sampled for 
flareability. Superior’s low-carbon Hydrau- 
lic Tubing (0.12% maximum) greatly 
increases ease of flaring and bending. 

° 


Superior low-carbon Hydraulic tubing 
is specially made to attain a non-aging 
tubing with low ultimate tensile 
strength and high elongation for 


3. MARKING—Every length of Superior 
hydraulic tubing is marked with indelible 
ink so that you cannot mistake that it is 
hydraulic quality and its source is Superior. 


tributors—.125” to 1.125’ O.D. Tem- 
per #1, dead-soft annealed, Bulletin 38 
will bring you complete information 
on analyses, sizes, lengths, properties, 





ictility. i 
good ductility and recommended working pressures. 


Sizes available from all Superior dis- Use the coupon. 


@ Superior Tube Company 
2030 Germantown Ave., Norristown, Pa. 
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Please send me at once your newest folder on Superior | 

Hydraulic Tubing. | 
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is announced by Hugh H. Do. 
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man. Olivet Manufacturing C,, w 

Continuee = headed by Mr. Dorman, is estab. M 

mond P. Lansing, vice president Wright’s in 1930. He is a grad- lished to fabricate tubing as. in 
and group executive of Bendix uate of the University of Colo- semblies. Maeward Mfg. Cp, 
Aviation Corporation. Gagg, re- rado and wasa-graduate student will produce hose assemblies anj 
cently president of Air Associ- and a teacher at the Sheffield Automatic Machine Products 

ates, Inc. and previously assist- Scientific School, Yale Univer-  Ine., is manufacturing specia| A 

ant to the general manager of sity. He is a member of several _ fittings and manifolds. All three b 

Wright Aeronautical Corpora- professional groups and is at the companies are located in Olive Pp 

tion, will assist Lansing in the present time president of United Michigan. u 

administration of the seven Ben- Engineering Trustees. h 

dix divisions. Prominently iden- p 

tified with the aviation industry a 

for 23 years, Gagg joined Formation of three companies ) 
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.e CAME CLOSEST 
OF ANY HEAVYWEIGHT 
CHAMP TO RECAP- 
TURING THE TITLE... 











*THE SUPREME 





Ernest F. Klessig 
Airway Products, Inc. 


J. L. Stinson, president and 
general manager of Airway 


fet ttre BOXING MASTER.” Products, Incorporated, an- 
WAS WINNING nounces Ernst F. Klessig’s ap- 
FoR 72 RowDSs ¢ pce pointment as director of engi- 
WHEN JEFF neering. “Ernie”, who was for- 
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CAUGHT HIM OW ° merly executive design engineer 
THE ROPES WW at Vickers, made a major contri- 
THE 23e0 AND bution to the automotive indus- 
KO'o HIM... HAD 


JIM BEEN MORE 
CAUTIOUS, THE TITLE 
WOULD HAVE BEEN 
HIS FOR THE 
SECOND TIME 











try, on the design of a power 
steering pump. Mr. Klessig is 
a graduate of Marquette Uni- 
versity and is a member of SAE 
and The Engineering Society of 
Detroit. 


















JiM LOST THE 
CHAMPIONSHIP 


»> > \n 1897 
FITZSIMMONS 
te ‘ 


Coaserr, THE . 
ACME OF CLEVERNESS , 
WAS NIMBLE FOOTED 
AS ADEER AND OWNED 
ONE OF BOXING S 
SPEEDIEST LEFT HANDS 
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, ath, 
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A new manufacturing compa- 
ny, the Fluid Regulators Corp. 
Mentor, Ohio, was organized by 
principals of Fluid Controls, Inc. 
The new company has been li- 
censed to manufacture certain 
hydraulic valves and devices by 
Fluid Controls, Inc. Fluid Reg- 
ulators Corp. will establish its 
own administrative, engineering, 
purchasing and sales depart- 
ments. Officers include: presi- 
dent, Donald A. Stark; executive 
vice president, Frank §. Schind- 
ler; vice president in charge of 
production, Paul Lisby; secre- 
tary, O. G. Lear; and treasurer, 
Donald E. Rust. Active manage- 
ment of the new organization 
will be handled by Mr. Schindler, 





— HE WON TITLE In 1892 
WHEN HE CONQUERED THE 
“BOASTING SULLIVAN IN 21 
“ROUNDS .... HE FEINTED, 
SIDESTEPPEO AND JABBED 
: JOHN L.D1z7ZY 

ge 2 











HE HAD GEEN 


I. thilrecr..° © RING CHAMP > (22) = | moses 


GRC “O RINGS ARE MADE TO MIL IN SAN FRAN- 
AND COMMERCIAL SPECIFICATIONS FROM /~ C\iSCO BEFORE 
BATTLE PROVEN SYNTHETIC AND — ENTERING THE 
SILICONE RUBBER COMPOUNDS To MEET RING. 

A WIDE RANGE OF CONDITIONS — 














1511-3 S$. TENTH ST. 


GOSHEN, INDIANA 
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who prior to his new assignment 
was assistant chief engineer, and 
Mr. Lisby, former plant super- 
intendent of Fluid Controls, Inc. 


J. E Ashman, president of Air 
Associates, Incorporated, Teter- 
boro, N. J., announced several 
promotions in the Aircraft Prod- 
ucts Division of the corporation. 
Marvin J. Parks has been ap- 
pointed customer relations man- 
ager on the president’s staff. 
New assignments in the Aircraft 
Products Division are, Edmund 
B. Parke, general manager; 
Douglas A. Morrison, sales man- 
ager; Charles Gaver, assistant 
sales manager; Walter Stubbs, 
engineering manager and Ray- 
mond Hart, chief inspector. 


Lindberg Engineering Com- 
pany, Chicago, has moved its Air 
& Hydraulic Division from the 
main plant to 225 N. Laflin 
Street, Chicago, IIl., to increase 
manufacturing facilities for the 
production of air and hydraulic 
cylinders and related equipment. 
Expansion plans directed by L. 
A. Shea include the addition of 
new products to the present line 





THE 
MARKET PLACE 


Classified Ad Rates 


Rate for “Positions Wanted” ads 
is $5.00 per column inch. For all 
other classifications, $20.00 for 
the first column inch and $15.00 
for each additional inch. 














FOR SALE 
Due to ill health 


Well omens leather packing busi- 
ness established sixteen years, all 
types up to 10 inch. Will lease or sell 
building. Unlimited opportunities for 
& man with ambition and the know 
how. Box 10253 

APPLIED HYDRAULICS 





FOR SALE 


300—New # G-955 Brown & Sharpe 
Pumps, #1 rotary geared, right 
hand, equipped with relief valve set 
at 300 lb. pressure per square inch. 
Sane 11253 APPLIED YDRAU- 
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of cylinders. New agents are be- 
ing added to complete national 
sales coverage. 


Ernest Nuber has been ap- 
pointed sales manager, instru- 
ment division of The Bristol 
Company, Waterbury, Conn., ac- 
cording to an announcement by 
H. E. Beane, vice president of 
sales. Mr. Nuber joined the Bris- 
tol sales engineering organiza- 
tion in 1929. He was made Pa- 
cific coast manager in 1934 and 


later served for several years as 
export manager. In 1948 he was 
promoted to the position of man- 
ager, application engineering de- 
partment. He will continue to 
maintain his headquarters at the 
company’s main office at Water- 
bury. 


New sales manager-aircraft 
operations for Pacific Airmotive 
Corporation is J. D. Stricklan, 
according to announcement by 
L. B. Littrell, vice president. 
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increase 
machine 
performance... 


with 


PULLEYS 


formance ‘and 


Variable Speed 


Increased per- 










for new or old machines can be 


for obtained at low cost with LOVEJOY VARIABLE 
illustrated catalog 


containing complete 
technical data. 


SPEED PULLEYS. A mere turn of the hand is all 
that is required to speed up or slow down the 
driven unit. Installation is as easy as an ordi 
V-Belt drive. Speed adjustment is both accurate 
and infinitely variable over a wide range. 


ordinary 


Changes in production schedules, adj for 
operator ability, and corrections size or 
stock . . . temperature or humidity . . . size or 


density of materials are instantly and easily ac- 
complished. Available in 8 sizes, from fractional 
to 8 hp. Ratios to 3 to |. 








LOVEJOY FLEXIBLE COUPLING CO. 











5037 W. Lake Street, Chicago 44, Iilincls 
L Ualversal Jolats, Flexible 
ye yh - Ag - — 
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Auto-Diesel Bronze Scraper Rings assure longer life of components used with 
pistons. They prevent wear and damage to internal parts because they are pre- 
cision made to give satisfactory service. They have been tested at 2,250,000 les 
and found to fit perfectly. They reduce down-time to the minimum. We specialize 
in rings—have a highly trained and experienced — capable turning 
out quality rings at reasonable prices. Can supply in sizes from '/2" to 13" 1.D. 
We also make rings and circular parts for Jet Engines. Consult Auto-Diesel Engi- 
neers about any ring problem. Because of years of experience they are qualified 
to help you. You are requested to write. 









Service on 


vm ORIGINAL or REP LACEMENT 


We specialize in supplying smal! quantity Piston Rings QUICKLY and ECO- 
NOMICALLY. Since 1921 we have specialized in small runs up to 35" diameter 
and do it quickly without long delays. Also make circular parts to your specifi- 
cations. For many years Auto-Diesel Piston Rings have been used by many as 
original equipment and for replacement in compressors, hydraulic cylinders, 
valves, etc. Write and let us help you with your ring problems. 


aa 
Good 








Write for Details 


THE AUTO-DIESEL PISTON RING CO. cs and SHAPES ) 
Cleveland 14, Ohio\ Since 1921 _ y 


3137 Superior Avenue »* 





———— 








_ ag BEARINGS * BUSHINGS 
WEARING PARTS 


\( PROMET jp 
Guarantee Longer Service 


| and Lower Maintenance 


Manufacturers of oil mill ma- 
chinery know that they must use 
good bearings. Many look to 
American Crucible for recom- 
mendation as to the alloy which 
has corrosion-resistance and abil- 
ity -to withstand unit pressures 
and impact loads prevailing in 
the particular application. 

The American Crucible machine 
shop is equipped with an unusually wide assortment of machine tools, all 
manned by trained personnel for the processing of the widest range of sizes 
and shapes. 

When American Crucible serves your bearing and wearing requirements, 
you get a money-back guarantee of longer service and lower maintenance. 
Castings to your patterns—any size, shape or section up to 3,000 Ibs. Pat- 
tern-making, designing and machining. 


Write today for FREE LITERATURE and service data sheets. Send blueprints, conditions of 
operation, and other data for r dati and quotations. . 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


Lorain, Ohio, U.S.A. 
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1303 Oberlin Avenue 
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CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


LOW COST 


EASY TO INSTALL - 


EASY TO CLEAN + LONG LIFE - 


SIZES AND SCREENS TO FIT YOUR NEEDS 


(CAPITAL eneinecrinc & MrG.corr 


5837 South Ashland Avenue 
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Oil submerged or enclosed types with Hydrau- 
lic presume control variable from zero to 
to 7,000 P.S.1. Quan- 
ie * 





maximum. Pressures “P 
tities up to 150 G.P. 


ARBOR 
PRESSES 


Completely self-con- 
tained units incorporat- 
ing Finney Hydraulic 
Equipment—including 
the Greer-Mercier Hy- 
dro-pneumatic accumu- 
lator—and ready for 
immediate operation. 
Variable pressure con- 
trol. Adjustable stroke 
mechanism. 


VALVES 


All types up to 
2" capacity 
and 7,000 
P.S.1. working 
pressure for oil 
operation. 





Write today for full details and lists. 


FINNEY PRESSES Ltd. 


Berkley St. Birmingham, 1. Eng. 


‘Phone MIDiand 3795. 
Cables: “FINHYD BIRMINGHAM.” 
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WRITE TODAY FOR 
COMPLETE DETAILS 
AND CATALOG TO 


Nation-wide sales 
and service repre- 


sentatives for 


( AN-6231 -A) 













































Dirt means down-time for your 
hydraulic equipment! Dirt means 
damage to packings, cylinder walls 
and internal parts. STOP LOST 
PRODUCTION due to constant re- 
placement of packings. Keep dirt out 
with HYDRO-WYPE Scraper Rings, 
and you keep your equipment at peak 
efficiency longer. HYDRO-WYPES 
are precision-made for the precision- 
fit that keeps piston rods clean for 
more than 2,000,000 cycles—and at 
low cost, too. They meet or exceed the 
requirements of MIL-S-5049. Check 
these HYDRO-WYPE features: 


Sharp, clean scraping edges! 

99% to 99.5% rod contact! 
““Pre-Stressed” for controlled break- 
out friction! 

Approved Specification MIL-S-5049! 
Precision-fit! 


HYDRO-WYPES are widely used 
today by manufacturers of machine 
tools, aircraft and marine equipment, 
power steering units, railroad and 
road-building equipment, farm ma- 
chinery—in all types of hydraulic 
and mechanical components. 

Look for the HYDRO-WYPE decal 
when you buy hydraulic and pneu- 
matic equipment. You can tell the 
quality of a product by the company 
it keeps. 
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in Hydraulic and Electrical Equipment. 
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Compact, 








Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 
nated frame sizes and power elements you'll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 


as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from J,100 to 6 





A BORG.WARNMER 


\« 


BORG-WARNER 


24700 NORTH MILES ROAD 
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powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from -65° 
to + 165° F. 

Pesco high-frequency A.C. induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 
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- The Only Buyers Guide 


© in the Fluid Power Fiel 





THE ANNUAL JANUARY, 1954 DIRECTORY ISSUE OF 
APPLIED HYDRAULICS MAGAZINE WILL PRESENT... 


BUYERS GUIDE: An enlarged Product Classification for easier and 
faster identification of manufacturers and suppliers. It will be the 


most detailed list of its type ever published. 


DIRECTORY: Index of manufacturers and suppliers of components, 
products, materials and accessories used in Fluid Power circuits on all 
types of machinery and equipment. The address of each company, 
and products it manufactures are included. 


Articles and regular departments, coordinated to the theme "Profit 
in Fluid Power," will enhance the year-round reference value of this 


Directory and Buyers Guide issue of APPLIED HYDRAULICS. 
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1240 ONTARIO STREET * CLEVELAND 13, OHIO 





